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(54)Title: METHOD FOR GENE INTRODUCTION INTO TARGET CELLS BY RETROVIRUS 



(57) Abstract 

A method for elevating the gene introduction efficiency into target cells by a retrovirus which comprises infecting the target cells with 
the retrovirus in the presence of a mixture of an effective amount of a functional substance having a retrovirus-binding site with an effective 
amount of another functional substance having a target cell-binding site, or in the presence of an effective amount of a functional substance 
having both of these binding sites in a single molecule. The functional substances are optionally immobilized on beads, etc. This method is 
usable in, for example, gene therapy. 
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o 1 V- C S 1 tWt6) li.VXTlzjfitJj&lz&^Tftgl-fZ :^t# 
5o 7^^hSWs FERM BP-2 8 0 0©^fft^tti 

^ < ii'mm i t§ i # 3 -t^ii^^msri^^x^xm^ww^^ic 

^st^ftT^S^IM (Hl^ftB 1^5^128) =fc OlMSft-S 

7°^7~ KpCHI 0 2 U (E^mcDE 

^£ftSDNABIr£-£$iJpg8?5j|Nh e K Sal I TMltLtzizkll^fflf 

±ec 2 7 7 -co i v£a- K-r ±ie^ns 

FERM B P-5 2 7 7 J: 9 DISH £ ft* 7° 5 X KpTF 7 5 2 0 Co 

01flB$tl*DNA»fM-*«iJI8»*A c c III, Nhe I TfHft Lfctftll 
mgt-r^c E^OE^Ii^ 1 0 £>' 1 2 C F £>'C N Rco-E-ft-c 
ft©iggSE?i]£*1- 0 ±§e©2o©DNA«rK-£. 7°-? X ~ KpTF7 5 
2 0C o 1 V&ftHBftgA c c III. Sal I -emit LT» £ft***j 4 . 4 
k b©DNA»r/t<»:»£U ^f-i/g >1tftr>T®*tlZ&&x.'75 
*i R2C2 7 7 -Co l V©C5fc*«liC S - lfflteft»««£=pr U 
C o l V©C*iifiU«9 2#g©7";u? * >^'7 7->i:, C»©xu 
^-^.>*<-tr'J XC^rft^ftM^^ft^^ 'J h\ C-Co I v-cs 

o i v-c s i tic s- ltt^tt^-rsaiwjHBiia, ^k^mis^©^ 
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ffltSltm*. ±|50C-FGF-CS 1 2 /wli*<D«:lft(5] W> 
C-Co 1 V-CS l*fc«*©*«l«lRl*ttfi*©WT**o £tz. z 

7°f- K®S&tt£ffll>Til£^A£fr 9o 

&«Mlgtt4S!lKli±eW0 9 5/2 6 2 0 O^KEtfc©, t h7 -r 7n? 
^f>cw'ij >- i i #^rt»c1«&fflW"r S# 'J K> 
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82 Stlfc *>©*<* 7^ 7d*^>OV<'J >- I ih^m^ — # 

frti^lllftS^'J^f K<fcLTliE9»J«©EyiJ#-51 3i:7; /gg 
E5iJ*^"T# 'j^7°f- K (KIT, H2-5 4 7£fo-f) #*lf£ftS 0 H 
2- 5 4 7li7'^^x h^$^©Ts FERM B P - 5 6 5 6 ©§!£§-§• 

"C£#«o < ti'mm i t§ i # 3 ^©Msimaffi&^i^iamffi 

*W«»CE*0^&m:-9-riR»-r5C<!:*<-C**o E?U£©E 
?'J#-*tl 41:7; y&E?<J£*-f # 'J ^7** H2- 5 4 7©N*«S 

7* K (J£JT, CH2- 8 2 6 T*5 D V ^7°f- Fli*Bg|g 

Miz&moyi-&izLtzt<r>Tmmtz>z£i><T'%z> 0 $t)i:> e?u£©e 

9iJ*-f- 3 0i:7; /&E?iJ£^-r* >J ^7°f- KM\ H2-5 4 7©C*Jg 
i:7^o^^>©C S- 1 aBflSS*«S««-*S^ 'J 
K (&T. H2S- 5 7 3<tffr-r) T*S 0 J*# ^7*?- Kl*7**^x r 
&#J©T, FERM BP-5655 ©£it#^T'2SWc!io < mm 1 T 

±mm (KfFtEB :¥/&8^9£6B) £<$fflU *W«B»{CE«©73a 
i:ioT«j|t5:im4, CS- 1 H 2 s - 

5 7 3 (iitIfil#fflJ!S^©ifie?^A{CWfflT*)^o 
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©a &=Fm A®m$: R ± * it z> <d <; w $ ti , k- x±k@s $ n ^ 

±IE®W0 9 5/2 6 2 0 O-^fccfcO'Nature NedicinetClStt 
IUcH^tLTfcS<s Mali's SfflBaiSSffl©k-XK®^b LTfeJftt\> 
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MiUT(i. m*.li* 1WP8-5 0 1 0 9 2^cM© t © f?ij ^ £ ft 

So 

y;i/7'"~ > (bsa) TfiiMSL, cnbOiTOioifti^t^ 

*\ C D3 4fcJ:tf/£fcliC- k i t <h<.*ofc»MIj©-7- 

^-tfT *wffl L/c^HE^$fflta©ffi^^ff 9o -ft£©xtiin#*ffl0S*£W 
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ffi^3'->>x^©itfE^0*<cn{c*^5 o wOffe, #>^s 

IftUR07&*{iffiffl $ *i**t#«fe3iJK: £ S it Jill «B!S©IM£ 1**0* 5 fci6 
^Iftli&teJiVL A - 4 Hr^^-*J6fiUT^5: <t £ ft "t fc <K 

1-I4±IE©J; 9 (IC D 3 4 > C-k i t <t fcSHP tiTfc 0 > 

in^c^cjtt^mc-k i toy K-ea&swaiisH 1 ? est 

era cell factor) £ 1/ h D 0 < ;U*t£&8B 

•*SM»9^f->jR?5fe3&<W^$tlT^S (Human Gene Therapy. ^5#. 
mi53~164M. 199430 6 «IBISi:W^»#ntt*W-f *«ffctt«&H£ffl^ 
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Tl^o C A I DSOHST'*5H I V (t 

S?5tt (7>ft>7S|^iJ,ffUi) *3- k-t 3 itfc?^ At" 
5:i^^.t»ntl^ (Wx.li\ J. Virol., ^69#, IS4045~4052H. 

1995^) o Taia^oitfi^Att. Tanasffijcsft-rs^irs^^- 

1*4*. 9>-> f->/x>v- N tH), mil (W 

^ -7 b 'K -tffi.*, -7X7, 7t;K . IHeiiJ® (PK ^\f\ 9 
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Msa^^scfe^^ini-^^^iwWr^x ii^c^7 ^ 7o?n 

?V > h£fcli*ft£©S£1fc<!:P3|©&^T*«£?-&A£fT? W&Xh 

K (J^T> CHV-18 1 fcJ:0'CH V - 1 7 9 £ 

cn^O^f KliH-2 7 l*j;:£**i3III3!8<eUE?iJ (III- 1 2. 
Ill - 1 3 s III - 1 4 ) ZStsbWfo'O, CHV - 1 8 1 1 2. 
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HI - 1 3E?iJj&<, £tz, CH V- 1 7 9 (illl— 1 3 . Ill- 1 4E?'J*< 
rtirn7 ^ -fu*9*y<DmHS&m# U ^7°?- K (Pro 1239- S e r 

1515) OC^IZ/ ?*->Zftl,Xtt1]Q£tltzt>(DTir>Zo 
tt'J^yf KCHV-1 8 I^it5/:to07 , 7 7; K!i, 

£-f> 7 •< 7"o*7^>e>'\'<'J >l§^7f, 'J^7*f- K (H - 2 7 1 ) £ 
=i- K-r^DNABffn-^^W-r^7°5X x KpHDIOU ^->* 'J b 
T • 3 i j (Escherichia coli) HBlOl/pHDlOl (FERM B 
P-2 2 6 4) ctOIS^-rSo C©7°^X~ K±OIII- 1 3E?iJOC^ 
= - K-r*«*ir§Btt^*6«|«aaiA^aiwJ:^TH i n dllliM 
H^AL/cf^ :tl^N c o K H i n dIHTiBfl:U Ill- 12.11 
I- 1 3E?'J£3- K-T^DNASlTK-^fi^o 7°57^ K-^7 7- 

p I NIII- omp A1£H i n dUK Sail "CMit 'Jt^DH 

ogK, 7^ 7n*7^>®M&*^U ^7^ K (C- 2 7 9) £^ 
- Ft^DNA»frmf57"7 7; KpTF7021*r i •> x 'J t 
T • 3 >J (Escherichia coli) JM1 0 9/pTF 7 0 2 1 (FERM 
BP-1941) «fc 91BSIU w©7"^x i K±©C- 2 7 9®<?i3 K 
>©iSlliUC»tt«f*WaEHi»A^ft<3«*:r>TN c o I 1M btmALtz? 
7X - Kp TF 7 5 2 0£flMK-frS o Z.<Df^7, 1 K*N col, Sal 
I -CJHffcLfcSU ±COIII- 1 2, III- 1 KtSDNAIf 

iinLt^-f y--> 3 >£ff? *U^7*-f KCHV - 1 8 1 

fclSE-f Sfc»fiD7*"5* $ Kp CHV 1 8 1 EWS 
tf>E?'J#^2 7 fl7*5 x ~ Kp CH V 1 8 1±©# ') -<7^ KCHV- 1 
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8 1*3- K"r<5«tt©£*e?ii£^-ro 
£-r\ ±ie©y5x ~ kphdio i±®iii- i 3E?iion«^3 

fc8L :n^N c o K H i n dUIT/PHtU III- 1 3^ III- 1 4 E 
?IJ*3- K-r*DNA0rJT-*»So -^t. ±E© 'J ^of-f ^ 
*-^-ni«*3- KtSDNAifrt, N c o I fccfctf'S a 1 I Tffifl: 
L^y^Xi FpTF 7 5 2 0 t ZMS LX =j 4 Y- > a y&TOZ-tlz 
ctO, #'J^f- FCHV— 1 7 9* £3! 7 "5 x ~ KpCHV 

1 7 9*I«:im«. 
CHV-1 8 1 fccfctf CHV- 1 7 9li-Er*i*'*i-kI2©75X i K T*M 
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/3T3»ISO«^i:ii^ 1 0%^ '>J§6!Elfll7lt (*'7=>*±3!!) <t, 50f 
ffi/m 1 ©^^-> "J 50<ig/ml©7Fbyh7^y> (^Ji^y 
3 ttS?) t*^tt«^^^»3»$^ - (DMEM. JRH'< 

C 0 2 ig£5%. £&9 9. 5XC*ft"Cff9:iTO5o C©&#li^ 
&fflr*£ttifflflS{;:iCl;Tii:6ilS£U %£fl$N&*IHK>-t>Sft(;:ft 

*fBW©^ra*fieffl-j-n(f. abater: "^ux^asB-rsifc 

(a) W#/S©. (1 ) ±ELfc 1/ h o^-f yi/XS^SBffi^fi-f S^ 1 ?- 

<t> ^wwiaig^att^^TSfifeo^ioa^^fcii (2) ±el^ 
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#!W::j:58r*BttL' h n 0 4 'U*I££8B{££ > 1£ ft ffl US *£ £ ® & t 
(b) fllWanatSEHtLfcU r p^-f A,x£-f > + h 

«n ss it hi a ^ <e ffl $ n s o 

^he©*.-, H£{$ffl-f £^ >ir J; 0> Will** 
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*36HJ?<i, CH 2 -8 2 6 K-f Silfc^fff* U B£?ijS© 

$ £ji s *^Hgii % ±is©chv - 1 8 1 zm&L, xftwizzomm 

KiffimfyZ^-fZo £tz. CHV- 1 8 1 oite^^tjl^L^ 

it e ^ © $ f& ft is] n ^ «• a # -r s o 

K-r safest «{fc-T5 0 

^Tfi^^-T^, J: oils ^fSWIift^OJIfiK ek oTPSSStiS fe©T 
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eSOfeOTftiCi^t*, 0iJ/L(2\ ;U;*X-5f- (Ruoslahti) y> (1 
9 8 1^), J. Biol. Chem. 2 5 6 : 7 2 7 7 ; ' ? f/b CPatel) fccfctf 
ox * -y "> a (Lodish) ( 1 9 8 6 J. Cell. Biol. 1 0 2 : 4 4 9 
; JcO'^yl^yUx-f (Bernardi) 9 (1 9 8 7^), J. Cell. Biol. 1 
0 5:4 8 9 lz£^xmzmM£titz£7lz IT, ^&jgSi©&iB^«j> 

^>75/> > Hi, M*.!** *I^I5. 1 9 8.4 2 3^(c-M 

<frK> TE3S1SWTH - 271. H-296. CH-271 (ie?'J#^ 2 
3) fcctO*CH- 2 9 6 (EfiJ«2 4) t LT|S|£3ttfcl&»*{* 7 5 

£=> TieH»JT'^ffl U/:C-2 7 4 77?V> Hi#BftfflF*5. 1 0 
2.9 8 8^Ki5t£3tt-C0**«fc9K LT'#fco > 

W 5. 1 9 8, 4 2 3^Kt>Etta*iTt*5«fc-5l^ h£#j©T> 
85#fco< {frp* 1TB 1 i 3 ^©IlS{rTK4#I^ItSi»^3Ti: 
FERM P-10721 (H-296) (HSFKB : ¥e£ 1 *P 5 3 1 2 B ) 

> FERM BP- 2 7 9 9 (^f ^->^^LTH-2 7 1 ilS^U: 
C - 2 7 7, CH - 2 7 1 ) :¥J5£1*E5/!12B) 

> FERM BP-2 8 0 0 (/f t->?-^LTH-2 9 6 b&aLti 
C - 2 7 7, 1rnt>*>, CH - 2 9 6) (H^ItB : 1 *P 5 £ 1 2 B ) 
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fcckC^'FERM BP- 2 2 6 4 (H- 2 7 1) (Jf^ft B : &f$. 1 *P 1 

M30B) ©£KM0*>£TTOSttfc*ll«**«r*:: £tr J;oT 

zuka) £ N J. Biochem. 11(K 284-291 (1991^) Ctlli 

±iEUfcsaift{*7-5/y > hi:iit$ ^ks^ut^s) ; ehbo j. % 

4. 1 7 5 5-1 7 5 9 (1 9 8 5SO (ClttJik r 7 * 7n* **->a 
£^0>HH6£«£l,Tl*S) ; fc J: ^Biochemistry. 25> 4 9 3 6- 
4941 (1 9 8 6^) Cftlit h7 ^ yn^^f > - I 1 

86««i:o^t*^LTl^) please So 0Jx.l*> TI£H 

■5«c s- lmmmmmmt^'O) >- 1 i ft&tmtomjjzii-fzyj 

tt*>\ ±8EW0 9 5/2 6 2 0 O^KlEtfe©, b hn^-f^x^^- 

Ci )fc by ^ 7 d*? TycD^'O) y- I I *S&ffiJ£©Alal690-Thrl9 
60Kt§^£. TIE©i£ (E9»IM1) "C^$ti5mi ©T * J B?ig?iJ : 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser 
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Leu oer 


Ala 


PI n 

Gin 


Irp 


1 nr 


rro rro 


Acn Vn 1 


Cl n 

Vj 111 


1 oi i Th r 

L»eu inr 


U 1 y 


l y r Arg »di 


Arg vai 


mr 


rro 


Lys 


Olu 


1 no Th r 

Lys inr 


C)v Prn 
u i y r i u 


Mpt 

10 C L 


uy o u i Li 


rip 

lie 


Acn I pit Ala 
rtoll LCU Aid 


rTO Asp 


oer 


Ser 


oer 


Vol 

vai 


Vol VAI 

vai vai 


jcl ul) 




Mpt Vai 


Ala 
Aid 


Thr I uq Tvr 
l ni Lyb i y i 


Pin V« 1 

oiu vai 


oer 


vai 


lyr 


Aia 


Leu Lyb 


Acn Th r 
no p I III 


I All 


Thr Spr 

1111 oci 


A TO 

A I £ 


Prn A1a Gin 

1 1 U Aid <J 1 11 


P1 \r Vi 1 

oiy vai 


vai 


I nr 


inr 


Leu 


Tin Acn 


Va1 Spr 

Vol Owl 


Pro 


Prn Atcj 

i 1U Ai g 


A TO 
Al & 


A1a Arcr Vai 

Aid Hi 5 "til 


Thr Asp 


Ala 


Inr 


VjIU 


TL r 

i nr 


inr lie 


Th r 1 1 p 

inr lie 


Car 

oer 


i rp Arg 


Thr 

1 1 Li 


I v c Th r fi 1 1 1 
L) i> Jill ulU 


TU •* T 1 ^ 

Thr He 


Thr 


r* i .. 

Gly 


rne 


Gin 


vai Asp 


Ala vai 


rro 


A 1 o sen 

Aia Asn 




rin Thr Prn 
\jin inr r i u 


He Gin 


Arg 


TL _ 

Thr 


lie 


p.. ~ 

Cys 


rro Asp 


VAI Arg 


oer 


i yr inr 


T 1 a 

lie 


inr uiy lcu 


Gin Pro 


n i 

Gly 


Thr 


• 

Asp 


Tyr 


Lys lie 


Tyr Leu 


lyr 


inr Leu 


ash 


A r«n Ann A 1 o 

Asp Asn Aia 


Arg Ser 


Ser 


Pro 


XT 1 

Vai 


vai 


T 1 „ i __ 

lie Asp 


11- CAr 

Ala oer 


TL _ 

1 nr 


Aia lie 


ASP 


Aia rro oer 


Asn Leu 


Arg 


Phe 


Leu 


Ala 


Thr Thr 


Pro Asn 


Ser 


Leu Leu 


Vai 


Ser Trp Gin 


Pro Pro 


Arg 


Ala 


Arg 


lie 


Thr Gly 


Tyr He 


lie 


Lys Tyr 


Glu 


Cys Pro Gly 


Ser Pro 


Pro 


Arg 


Glu 


Vai 


Vai Pro 


Arg Pro 


Arg 


Pro Gly 


Vai 


Thr Glu Ala 


Thr lie 


Thr 


Gly 


Leu 


Glu 


Pro Gly 


Thr Glu 


Tyr 


Thr He 


Tyr 


Vai He Ala 


Leu Lys 


Asn 


Asn 


Gin 


Lys 


Ser Glu 


Pro Leu 


He 


Gly Arg 


Lys 


Lys Thr; 



r ~ ygffiyijfc.ttf (ii) t h7 ^d*^>© i i i c s $i£ k> -f 

(C S- 1) : 

Asp Glu Leu Pro Gin Leu Vai Thr Leu Pro His Pro Asn Leu His Gly 
Pro Glu He Leu Asp Vai Pro Ser Thr; 
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*£4b\ ±ie©ie?iJ^©IE?ij#^lT-^^tL^^'J^7 0 ^ K (H-2 7 1) 
zgJgTCfct^T!^ C H- 2 7 1 <t^S^{c[e]^O/gtt^^l- 0 -fK£>h, 
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»w 1 

(1) -W;ux±m&©IIS£! 

b baV j jlXZfyX i b\ PM5neo^^- (Exp. Hematol. , 
mim. m630-638M. 199530 ^Mt5GP + E- 8 6mm (ATC 
C CRL-9642)I2 10%^ isJ&VlMffi (FCS, *'7':n±£!) 

tt^CflC 5 0¥{4/ml©'*— > 'J 5 0 Mg/mlOX h U7° h^^f 

->> (fttc^^att*!) *tft5^M 7 ra&gf -?VHgitS (DM E 

fflL/iDMEMlit^T 5 OSMi/nil©^— 'J >fc^O'5 0 /zg/mlCD 
Xhb7°hv-r> >^^/:"t)©t*5o PM5 n e o £-OU*M±i* 
&te±I£M£*ffil!a£4r i =3 >7^x> Hc£W £-t^c7°U- h ( 1 Ocmii 
©«f>3- ^$ffl«»fflx-f sMilTtbSS!) 1110% FCS 

*Mt*4ii©DMEM**tDU — s^»u^air«aLTgisaufcc 

L/ hD^'f^XT'^Zi r\ TKNE0^7^- (Blood. %U 
m310~317M. 1991^) Kot^TliG P + e n v Am- 1 2$BJ& (A 
TCC CRL-964 1) U ±I£|5]*£©t£fp£<7 T K N E 

(2) ±m&<D<u jix?>mv>M%. 

±mmo^^( ;UX7Jffili:N I H/3 T 3 Sffilfe£{£ffl LTftlHtW^a 
(J. Virol., »62£, mil20~1124Ms 198830 <lfiU"CiHSLfco "T 
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ttto*>s 6 Ox^©i|$i$tyb - h cd 1 *y ^)\shtz<o\z2 0 0 Oii©N 
I H/3T3M (ATCC CRL-1658) ZStsD M E M^SSJd 
U -R«»LfcS6, £?iJ#f?L^7^UX±yft&<h&/gg7. 5//g/n 
lO'N+D- y > F 'J > • 7'n ; K (tf 'J 7 U > : T;U K 'J y f-tt88) £ £ 

§^i;nctox.fc 0 :n*3 7tt2 4^ >* a ^- F ifca, mm 

£S*>ggO. 7 5rag/ml©C 4 1 8 ££Wir 3 ttcte 

LT£ £JCf h£tttffc 0 1 0-1 2B»i:4f UG4 1 8 

ittt (G4 18') no'-^^Jx^/lz/qtl/'y HTSfefe L-€-©&£ 

^ti^ ±^lna^9{:££n3M&t£& : ?& (cfu/ml) £*tfc U 

- ti * ± m tt o * is £ l t & nt © n & 1 1 *j i f 5 7 << ji x ± m m <o gs an a * 

(1) 7-f rp*^f->6*#y<yf- K©SMI! 
k h7 j -fu**? r>&$k®# V ^7"f- K> H-2 7 1 (ic^iJ^OK^J 

^ttIM77 7; H\ p HD 1 0 1 ^^Wt^^ISv Escherichia 
coli HBlOl/pHDIOl (FERM BP-2264)J:«9, 
*II#!*m5. 1 9 8.4 23^fRHI5«0^ftHJ:*)3B«!Lfco 

tf'J^7^ KCH-2 7 1 (S2^m©i5?'l#-t2 3 iz*<07 i J 

cherichia coli HBlOl/pCHlOl (FERM BP-279 

9) wn%±EO^HiUCE«0^ft-C«»Lx S«*«!J:i3CH 

-2 7 l£$fc 0 

tf'J KCH- 2 9 6 (8£?i]S©Se?i|#-t2 41ZZ<DT iJ 
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cherichia coli H B 1 0 1 / P C H 1 0 2 C F E R M BP-280 
0) w*i£±EC!>£fRKEI8®;£&"eiSS U Mil!J:0CH 

-2 9 6£i#fc 0 

* 'J^f- KC-2 7 4 (E?'JS©E?'J#^2 5K*©7 S yS?K?i]£ 
^1") li&Tfw^-f^&K «fc IBM Ltz Q irtlfr>*>, *§§B. Escherichi 
a coli J Ml 0 9/pTF 7 2 2 1 (F ERM BP-1915) * 
zft£#H#f*fgo, 1 0 2,9 8 8^*t-iE«0^ftT^*L, 

mmmtyjL <o c - 2 7 4 *sfc 0 

$t>(i, # KC 2 7 7-C S 1 (E9iJ*OEyiJ#^2 9^*0 

7 i y g?E5'J£*-f ) (iisiTi:^-9 w ^ft»-«fcf3!98au^o ^tt^^x 4*Bfl 
¥3-2 8 4 7 0 0f^«<:FERM P-l 1 3 3 9 t LTie«££ft. 
ISliy^^z h£**j©T\ ±eE©^^mo< (irtrmiTi l#3^-oii 
if IIS»^imSJfri^i:SfE#f F E RM B P — 5 7 
2 3 t LT3?KS*lT^<5*HI8* Escherichia coli HB101/P 
C S 2 5 (HSFf&B ; ¥j&2*P3£ 5 B) £ffit^ C tt£±E&$BllE*fc 
©^ST^S U 0C277-CS1 £i#fc 0 

(2) C-FGF • A©33£! 

tf'J^f- KC-FGF • A (E?'JS©E?'J#-^4 K*©7 S y $I25iJ 

K*a- Ft5DNA^Mt5I^M7 , 7X; h\ pYMH-CF • 
A^tt^ii, Escherichia coli JM1 09/pYMH-CF • A 
(FERM BP-5 2 7 8) ^100 Mg/nl©7 > fcT > U >££tr5m 
HDLB^icfi, 3 7°CT8 B^FbI^S U/-o - ©llfi*§£&£ 1 0 0 jug/ml 
©7 >h°> 'J > s liMOI PTG «V7D t*;U- 0-D-**rt? 9 
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hh'5y >K) ^t?LB«*5 0 0ili:S!lU 3 7tT— fci&SLfc 
SlliLfco ft hfrizmW* lmM PMSF (7 x-;M * 

^7A*iJK) J, 0 5% y-x-y h P-4 O^aiTl OralOPB 

s ( u >K^»i^sdig7K) khwu amasas^ffoTa^^KW-L 

£$J£LT. ZtiC±«f©«[* (ml) **l;fcf|*Jiai U C©fI4 0 0 

0. 5M*Mi 2M©N a C 1 iiJg£JK£jfoP B S-CRfi» 

©»tti*fTofco ittb&s-SDs-tf ut? u/ut $ Ky;um«ac» (s 

DS-PAGE) JCj:*5^#f-r5i*<]4 7kd©#y*7 , f- K^t;2o© 

®^*<SF?ELTt^*<. :©^©iiN a c i mmxmm^titi^om^ 

*I»T1. 5M Na C 1 *£t'PB ST¥aHtLfc*-'<-D-*6 
rt^A (7 7 ;i/-7y7tti) fcfrtffco ^ditt^SDS-PAGEtCkfj 

(3) C-FGF-C S loaSS! 

ti", tf'J^7f- KC-FG F-C S 1 (g£?iJg©@£?iJ#^5M©7 

Escherichia coli HB101/pCHl02 (FERM BP-28 
00) £i£8U it»^fcH*J:97^ 1 J-SDSit:j:oT7 , 3X; 
KpCH10 2^*«Lfco C©7^t;^ K**£!£U 75-Tv-M4 

c^Sifittaa) &cFE?ijg©@e?ij#^9{riisE5ii^^-r77'r-7-c s 
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©^DNAWrfr^IslJRLfco $ Ztitz D N AISt^N he U Sal 1 

7 Obp©DN AKrK-£^u«fc OMUo 
^Escherichia coli JM1 09/pYMH-CF • A (FERM 
BP- 5 2 7 8) £*g*U n<btltzm#£ <0T)\<fi 'J - SD SSi:io 
KpYMH-CF ■ A£»S!Lfco K^IiU 

KiSSE^I^-T^f v-F NR*ffll^P C RE£**TofcflU x? 
y-^a^CcfcoTSC^4='©^ l l'SDNA»r^^[HliRU^o?f'iti^DN 

A$rfr£E c o 5 2 I (SfiiftiiM) . Nh e I tMl/:il, 7#Q- 
*y/U*SUiclfr£frt***j3 2 Obp©DN AWrfr£Y;u«fc gEHRUfco 

±fe©7-5 7; KpYMH-CF«A*Eco52K Sal 1 T'ftHfc 
Lfc£j::7#n-*y;U«a*«H&?ToT#»£ftSi&4. lkbODN 
A$ftt-£±l£©)ft9 7 0bp©DNAWrM-&TO3 2 0 bp© D N AUfrfr <hit 
£U ^^y-ya^fT^tjlbnSiMT^; K**»M J M 1 

ooDNAKrfr^ltf^^Stifcfc©*^"?^* ~ KpCFSl 
0 OttitZLtZo 77^;KpCFS10 0-CJBJH£»£nfc*Ii 

ffl J M 1 0 9 * Escherichia coli J Ml 0 9/p C F S 1 0 0 ift^ 
L/c 0 KpCFS100liC-FGF- A©C3lc«Wi:7 ^ 7n 

*?f>fi*OC S- 1 IBia«»«*£tf U FGFCCSJbJ; <0 2#g 
©'J i?>*<77i>i:I»$*lfc.f> l J^7f r\ C-FGF-C S l£=i 

- KLTt>* 0 

XV<-f* F C-FGF-C S 1 (iJaTlw^-f^aK&oTISSIU/Co 
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•?t£t>%^ ±HO±mM, Escherichia coli JM1 0 9/p C FS 1 

0 0£ 1 0 0 ug/tol(DT y t'is D >^at-5ml©L Bigife^ 3 7°CT 
8&fF<Hi%mLtz 0 COmJ^#^^ 1 0 0 yug/mlOT > b°> >s 1 mM<£> 

1 PTG£$tsLB®W5 0 0nli:SlU 3 7 0 CT-^igS LfcStHe 

f#£>*i^ffift£0. 5M NaCU liM PMSF.O. 05 
% J-9y HP- 4 0£^k"l 0ml©PBS ( V :/Be8H»£3ftig7lO 

co±?S$*^i^l;j6 0. 5M NaC l^^PBSt^M 
Ltz'^J b5 'yy-v^J y-hy Aicfrtf, 0. 5M NaCl^t^P 
BST#(R#®®ft£ft8>LfcSL 0. 5 £ 2 M©N a C 1 ««£)E 
£ftoP B ST«#Ii'£©i§fcB£frofco i§iHfS^SDS-tt 'J7^'J ;u 
7 5 Y ? )\sn.%mW)\z £ <o ftm L . *fo5 0 k d©# >J^>r> K££fc1i# 

£H#>Tflt§!!C-FGF-C S 1 £3S«! U OTOiHttKffiffiUfco 
-■5 LTii^ftfcflHKC-FGF-C S 1 ©NjfcJJSfr £ 5 #§ * T©7 

s j teW-m^mnzt z Eyij*<z>e7fl#-^5 K^snfcT ^ y ke^j 
-c s 1 ©#?s{>±ib©7 $ y ttEyij^ii^asnsfcoi— au^o 

(4) C 2 7 7-Co 1 V©D|S!l 
'J^f- KC 2 7 7 -Co IV (E5imoE^J#-^6lc*CD7 S 7 8? 

F^3 - Kt^DNA^tf f^a^My^x ; h\ PTF7 5 2 
0 C o 1 V££tr*M, Escherichia coli JM109/pTF75 
2 0Co 1 V (FERM BP- 5 2 7 7) £1 0 0 ^g/ilOT > t°-> 
'J >-£r^^5mlOLB^«J*. 3 7°CT6. 5"*M*«Lfc 0 -OB5« 
0 0 *t g/ml © 7 > t' > 'J >£^t;LBigite5 0 OmlKgHU 3 
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7ttSilfc, 6 6 0nm(Cfcl^iS7tS*<0. 6 Ki§ Itz&f&X I P T 
G 1 uMl^i -5 ck 9 K i^fla L T -&i£g L <& L/Co f# £ 

ft/c®ft£lmM EDTA. 0. 05% /-T-yhP-4(K 2mM 
PMSF^^t 1 0 ml© P B SKSSiSU m^&mmZ 1 0 5tT&K->Xm 

tetmvt Ltz Q c (Dmfowmz&fcftn: Lxmtz±m* pbs x^-mit 

(7 7/^7 7111) K^tf, gft©tf 'J ^7°^ K 

^^•u >y?5 Ai:*M^ N P B ST#©#©Ii#£&fr L7t&. OM^^O. 

5M©NaC 1 )l^t]ie?:^oP B STl5Slj^©?§t±J^fto/Co fetti®. 
^SDS-PAGECJ:0^lffl, 4 8kd©tf U ^7*f- VZttsMftZm 
&Tffi&!C 2 7 7 - C o 1 V^m^L. )^T©$fFir{£ffl L/c Q 
(5) Col V©M 

*1\ #'J^f KCo 1 V (K?ij^©I!?iJ#-t6 1:^07 I y 

Escherichia coli HB 1 0 1/pTF 7 5 2 0 C o 1 V (FERM 
BP- 5 2 7 7) £i£«U '# ^tl^tt i 0 7 'J-SDSftCi-j 
t^7X; KpTF7520Co 1 VZM$iLtz 0 :©^7X; K£N c 
oL BamHI ( £ kCMfiiittU!) -CfcHtSL 7^o-xy^W 
l^h, |t)0. 5 8kb©DN AiT^^^'^ck OlHliRL^o cn£&<^ 
WNc oliBamH I X"Mit UXfc^/':7 1 7 7. F^^-pET8 

c (y^'^^>i±ss!) ti^Lt7'fr->' 3 >*n-?tz 0 m^titzmipk 
:n^^7X; b p etc o 1 v^SLto 

±tl<D75Xi KpETCo 1 V X-^m^^tltzi^mmB L 2 1 n Es 
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cherichia coli B L - 2 1 / P E T C o 1 V £ 5 0 ug/m\<DT > t° > 
■J >££trl Oinl©L B«tt»*, 3 7°CT— ««iUfc 0 C 0 . 

2ml£5 0 jug/il©7>fi/'j ^ttLB^l 0 Omli:jgHU 
3 7tT^tLfc e 6 0 0 0. 4 ICS I P T G * 

Mft£lniM EDTA, 0. 05% y-x-yKP-40. lOjUg/ml 
T~7u=f-—y (aprotinin) \ 1 0 #g/rol o^^T^y (leupeptin) 
, 2mM PMS F&^ti 5 ml® PBS ( U >R«*£gft4MO CffiflB 

BSt*Rf©i^^Lfc«, 0. 5MONaC l^tt'PBSt'R 

(6) H2-5 4 7©iESl! 
U^7*f- KH2-5 4 7 (E?i]*©EyiJ«-3-l 3fr*©7 i y&E?iJ 

fZc Escherichia coii HB1 0 1/pCHl 02 (FERM BP-2 

8 0 0) £j§#u fi^n^iOT/^'j-sDsaiiioT^x 

S FpCHlO 2£ffli8Lfc„ :07"77; K£*IS!i: U E?iJ^©12?iJ 
#^ 1 5 l-^SE^ij^^-ry^ -f7-12S fcE^JftOEfllM- 1 6 llig 

^mm^clj^fT^. "7 4 y'Dt^f /OV^'J U^yf- 

Kf*#j0. 8kb©DNA»fK-*^UJ;»)lHliRLfco »«s>*lfcDNAIKfr 
*NcoI N Bam HI (i fclltliaS!) Tl^tl^, Nco U 
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B amH I Tiftl/:pTV 1 1 8 N (SiSiSttSi) tlo LT -5 -i Y — 
> a >*ffC^ *8§S J M 1 0 9 IcIALfco if fcflfcJBJtlElfcftJ: 0 7° 

77; K^nsaau ±ieo d n a bit # tr 7° x i K^I^t:n^^ 

7X> KpRHlt L/Co 

7°^ X = F<n-p I NI-ompA, (The EMBO Journal* ^3#. 
3I2437~2442H> 198430 ^BamHItHincE (^SiSttM) £T 
ffi-ffcU 'J ^^Df-f - ; ?-^-IS^t^0. 9kb©DNAHft 
fr*0JRUfc o cn^BamHIiHinc E Vfflit Lfc±§5tf>7*-5 X i 
K p R H 1 tWLa Ut7 ^ Y— -y a >£mt(< \ 1 acyat-?-, ^s/< 
U >£££tf >J^7f- K*a- KtiDNABrfrlsJitf'J f^of^ 
c ^-^-^consc^try^x i KpRHl-T^lfco 

7°^x ~ KpRHl— T-SrNh e IiSca I (<t t H^SiittS!) T 
fiMtLTif £*1<5#|3. lkbODN AEftfr£. Spel (SSittt&D <t 
Sea L T7PHbL-C*i£ft£#j2. 5kb©DNAItfJt£**l*'*lS!i!{U 
C©2o£^y--/ 3 <ht::<fcoT 1 ac7°n*--?- x >v< 

-*:oii:*t^5X; KpRH2-T*ifc 0 ±IE©*-7 , > U -x-r 
>?"7 l/-ACDigSE9iJ*E?iJSOE^J#-^l 7 IC^-fo 

#U ^Tf- KH 2 - 5 4 7 !iJilT©^^iC «fc *5IS»! Lfc 0 10 0 (ig/n 
107 'J >££t;l 2 OmlOL Bi£ti&£Ati/-c 5 0 0ml^7 7;l/ft 

* = ft7773*4*)SIU :ni:±E®^7X; KpRH2-TT"i 
Ig^$n/;^1HB 1 0 1 * Escherichia coli HBlOl/pRH 

#££i6s 4 OalOttW'fflM* (5 OnM h U X-HC L 1 «M ED 
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TA, 150 mM NaCK 1 mM DTT\ 1 mM PMSF % p H 7 . 5) 
fc±»£tt88ffl«*tt (5 OtM MX-HCL pH7. 5 ) TW-'&it 
«ftttTrt5Art©#R#ji#*j^Ltf:8^ 0~1M NaC latfi) 

i6T«^H2-5 4 7^D° n ^^/c 0 f§ £tl^*I B D n©g£*£ B C A^Df 

- Ki LT»l£L*:<tC5 N ftl 0mg©H2 - 5 4 7 A<{J|£ft 
UT#£*lfc»a!H2-5 4 7 ONt*^ t» 5 S£«T©®7 i / 

S$nSH2-5 4 7©7; 7 i?E?iJJ: 0 N£$fc©y =f-*- $n 
tzh<0 (E?m©EmMfl 3K*©E?i]**-f) t-ai/fco K 
*»«fftll«fcoTillS$tlfcfflS8!H2 - 5 4 7©# : ?4(iE?"m©E?iJ§ 

(7) CH2- 8 2 6©U§Sy 

KCH2-8 2 6 (EW*<DEWM 1 4«©7 ~ /&E 
9J**-f) £fS^£-t**fci6©:/7X ^ K ii&T {"^ -f <r ft ot*i 
Lfc 0 ±iecDy^x i FpCHIO 2*»SiU Ef"IS©E9iJ#^ 1 8 
<3igSE?iJ^^-r7°7 -fT-C L S i:E?iJ^OE?iJ#^ 1 9 Jiifi8E?'l£ 
^t"7*5 -f7-CL Ai^ffll^P C R£fc©SU 7*"D-xf;bfMi* 
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BglE (^fiatfcS!) TflHfcLfcSL Ncol, BamHl -Cffiitbtz 
pTVl 1 8N£zg£LT5^y--> 3 >^it^v «1J M109i:# 
AU. if £ttfcJBJHE*f*«fc 9 75* ~ K£»S!U ±IE©DNA«rlt 
*£fr77*S K^t:n^7X; KpRCliLfco C©7^X 
i KpRCUSpeliScal "CflMt LTfi btl^ft 2 . 5kb©DN 
AWrfri. ±E©^5X; KpRH2-T*NheIiScaI T8Mt L 

AKiiftsn*:* ';^7f- K*3 - K-f£7?X; KpRCH2-T4S 
/Cc :o>H'JWK*3-Kt5^7X5 KpRCH2-T±©t-y 
> U --r * >/7 ly-A©i£gE?'J£E?iJg©E?i]#-t 2 0 K^fo 

^'J^^f KCH2-8 2 6 ISH^J 2 - ( 6 ) icl5»© # >) ^7f- K 
H 2 - 5 4 7 {Col>Tffl^«s>nfc feOtlqltlO^ftJCj: OWIS Ltz 0 '.W 

i;Ii#£a#>TffiS!CH 2 - 8 2 6fl*S*»/Co 
(8) H2 S-5 3 lomm 

* 'J^7f- KH2S-537 (E?'Jg£>E?"j#^3 0 ic^OT $ /g?E 

L/Co ±l£<7>75 7. i KpCHIO 2 U E?ii*©Efi]#^ 3 1 

KigSE?ij£*-*-75<f-7-C S ISt, E?'JS©E?iJ#-*f 3 2KESE 
9iJ*?jv*"75 7-CS 1 A^ffit^f: P C RJKI&OSU 7^o-XV/l/ 

iE»i^iToT7 ^ 7a^^f >oc s- iaua»»«wt*3- k-ts 

ttO. 1 kbWDN ASfrfr^-y/UJ; <9 L/Co S^nfcDNAi^Nc 

0 U BamH I ■CflHfcLfcSfc* Nco l> B amH I TmilUtzTv 7, 

1 FX^-pTVl 1 8NtR^L"C7'fy-*> a >£rri\ *JWB J 
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M10 9i:iALfc o M £ttfcJBSIE8H*«k 0 7" 5 x i K*«KU ±K 
ODN AttffK-^^try^x * F$l^:tl^77X; Kp RS 1 £ Ufco 

^77; K^?-p I NIII-ompAi^BamH I <h H i n c I I 
tvmtb. D X-fn-rJ X *-*-fK«££trftO. 9kb©D 
NA*rfr£lHlJKLfco :n*Bam.HIiHin c II£TiSfl:Lfc±ie© 
KpRS 1 ifi^LT^-ry-i/g >£*tC\ 1 ac^D€-^ 
-n C S - 1 &Jft # H^7°f- Kfca- K-f -5 DNAifrRCfiJ f-7"Dr^ 

; *-^-$:©fii:^7X $ KpRS 1 -Tzmtio 

■f^Xi KpRS 1-T^Nh eltScal vmit UTf# $ 2 . 
4 kbODNAKrfri, ^7X; KpRH2-T£Spe U Seal, 
PstI (SSiS*t«!) "CflfliL-Cif £ftS*5j3. 3kbODNAiR-* 

Dt-^- * >7 :r A{IM^/c2^i©'\/^ | J 11^7°?- koc*js 

ffl'Ji:$ bi:C S- ieiJ2c#iIM£ft^i£©tf i)^7°f- K*3- 

*i:tt:r7 7i KpRH2 S-T£f3fc 0 ±K©*-7>>J — r ^ >^ 
7 b-A©£gBE?"J£l£?«m©i£?iJ#-f 3 2 d^-fo 

* »J ^7°f- KH 2 S - 5 7 3 liUJfcfli 2 - ( 6 ) KK*©* 'J ^7> K 
H 2 - 5 4 7jro^Tffl^is>tifc<>OtEltlO^jSt;J:0!H8!!LA:a 'W 

t;®57^MJ6T«S!!H2 S- 5 7 3^ D a 0 £i#^ o 
(9) «tett%K©7 , l/- h^OHSfl: 
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mZl^x-Jl 0&mffi9. 6cm 2 ) hti<0 2ml/£tt]U mm^mmTlZ 

(BS A, ^-'J • -7>W A*±£!) ££t;PBS 2mli:£}$lU 

T$ bH3 OtflSk MiS^M h L/c&. 2 5mM (HE 

PES) ^^tPBStyb-h^S^l/Co B S A^g^^U^^Bsy 

&E®«*/c*9©tt^tt^Ka^pmol/cm 2 (:fcJ;U^g/cai 2 ) &m&t 

UTteig-r-So fctX-^EO^U- h (/ga«9. 6cm 2 ) 
8 jug/ml£>H- 2 7 im&2nl%mi-xmfeitZiT-?tzm&lZl-t^ T3 
3 3pniol/cni 2 ( 1 0 //g/cm 2 ) CDH - 2 7 1 *ffl<^T@j£ft: LfcJ <tlE 
it?»o itfE^A^tO^jSIBlJia (TF-K HL-60) 

-r*RUiffl^5CH- 2 9 6£@S4tLfc7 e b- Mi, 4 8pmol/cm 2 (3 
jug/cm 2 ) OCH-2 9 6iS»[*fflt^ ±iE©»fPt- J: ^TBSit^T r> 
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TF-tn^tfr^fzo &-t\ nmm2- (9) izizmommiz'&^xz 2pm 

ol/cm 2 ( 1 . 5 U g/cm 2 ) OC-FGF-A, 32 pmol/cm 2 ( 1 jtz g/c 
nr) ®C-274£3 2 pmol/cm 2 (0. 5 //g/cn 2 ) CD F G F £ ©Zft£ 
fccfctf 3 2pmol/cm 2 (0. 5 Ug/ca 2 ) CDF G F h > • y 

til: 1 0 0 0cfuOPM5 n e o ^-f;ux£^ir2ml©'?>r;i'X±>f 

tox.-C3 7°C, 3 0^M>+a^-y 3 >L^I, PBS^fflht 
7 s b- h*»ffW<3ft»Lfco COyu-hl^OOOlON] H/3T 
3ffllS££tr2ml©DMEMigJlfe£fln;U * U 7 U >©^??i£Ti: 3 7°C. 

T. ttzzfis- hiztfmitzmmit h 'J ^•>>»^i:7*u- M^fi] 
a<-f z T^n-eft&EXU /Co ^n/cifcffiJ&M 

i^LT-J^DMEM, fc9-^iK0. 7 5 mg/ml©G 4 1 
8^^^DMEMii{)i:3 7°CT1 0 BIHfcfcU £5! Ltz a o^-& 
£»*.fco G 4 1 8£t£^igit!2T^n/c:3o^-&(cft-r,5G 4 1 

8»tt3nji-aoai^^ae^jiAS»*i: u -eo&ms-gii ic^-r 0 

Ell K ^ £ *i £ J; K x b hD^-r;ux©E^B#rB^2Btr^i L/cifS 
i:iiFGF$lfetliC-FGF • AClt^Tfio^itfci^A^LjWi'i 
*U£l^ C - 2 7 4 iFG F (Dm&VuZmjZitLtizf U- h£fflWcii 

Ji^ilRl^©a^TG 4 1 8itt3Dz-^bn/:„ 
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3 2pmol/cm 2 ( 1 #g/cm 2 ) ©C - 2 7 4 . 3 2 pmol/cnr ( 0 . o ug 
/cm 2 ) ©FGF. fcctO"3 2pmol/cm 2 ©C - 2 7 4 t 3 2pmol/cm 2 © 
FGF<t©&£%©*ft-eft£ffl^TflS£#lj2- (9) Kl2*Sc©^i£K <fc ^> 

- h F G F CDZ-Zmilit Ltz bcDlzit^xm 

AZhmZ^btZo ttzls haU Jlxm£$tttLZ%Lt£^C- 2 7 4©* 
ZmTitLti^l;- bXitG 4 1 8M&=>n--im±inteti^tZo \ii± 
©Hl£S£3lcfc>K U hn^;UxM&^&£W1-£FGF(Cffllfe*±£S&& 
£H"f SC-2 7 4^^I^-^t)ii-^-ch{Ci^TFGF^34T^fflU^li 

^ittixi^^m^ii^t^TT^ title 

(2) ^^^©^^ffiWcilG^A 

nsi^j3- (i) Piaioim^fTofco *n^cfci>T(ic-2 1 a tc 

0 i v tzm* ©*Mt-e«£ Lfc*^*ifcttUfco -r«t>^x 330pm 

ol/cm 2 (6 /zg/cm 2 ) ©Co IV, 3 3 Opmol/cm 2 ( 1 0 Vg/cm 2 ) CD 
C-274£33 0 pmol/cm 2 © C o 1 V tom&V) (C-274£Co 

1 VO*;Ht(i 10:10). 10 Opmol/cnr ( 3 ug/cm 2 ) CDC - 2 

7 4 <fc 3 3 0 pmol/cm 2 © C o 1 V tCDmSW) (3 : 10) , 3 3pmol/c 
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m 2 C 1 fxg/cm-) ©C-274£33 0 pmol/cnr© C o 1 V t VMS®} 
(1 : 1 0) s 3 3 Opmol/cm 2 C 1 6 ug/cm 2 ) ®C27/-Co 1 V, 
fc=tO'3 3 Opmol/Cin 2 (1 0 jug/cnr) ©C~2 7 4©^n^"*l£ffl^ 

x^mm2- (9) cists©^^ ^^x-fu- ^©g^t^m*. n 

itltz?l>- b±X(D&m))m&C 2 7 7 - c o i vrayu- h© 1 

/2«TT*5K Co I Vi^©l/101 (.ft=F$lt LX) (DC 2 1 
4<Dm^^m^itLtz^ b- l>£ffl^7ti#£K<;iC 2 7 7 - C o 1 Vi 

^©E&^jW^nTfc^ FGF<Dii£|5]8McC-2 7 4 b 
h o^^;UxS^©{£ii^ll^5t^^^n/io tt*>\ Co 1 V#^i:#-T 

*©C o 1 V\ C- 2 7 4££tnK£13!l£B£fl:Ufci6£{::iiC o 1 V© 

j>*mfc\tLtzi%&tizt/vZim**-z>*it±i^ 

(3) tMlttftKog^tt^ffl^fcil&fliA 

W^SfcAJCKiTJC^f JI»*iT-9fco £t\ HSgtfiJ2- (9) {112©© 

3 2pmol/cm 2 (l^g/cm 2 ) ©C-2 7 4. 3 3 3pmol/c 
m 2 ( 1 0 ng/cm 2 ) ©H — 2 7 1 . fcckO'S 2pmol/cm 2 ( 1 wg/cra 2 ) 
<*>C- 2 7 4 <!: 3 3 3pmol/cm 2 ( 1 0 //g/cm 2 ) OH - 2 7 1 £©it£ 

n^'tltr 1 0 0 0cfu©PM5 n e o *) 4 ^X££fr2 ml©*} << vU7.±7f 
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m&1jaz.* 3 7°C> 3 0 5^7°^ >*^-> 3 >Lfc», PBS^I 

I'tyu- r*»Sfl*H=**Lfco :oyu-H:2 0 0 0iONl H/ 

£DMEM> fc^-^?M0. 7 5 rag/ml© G 4 18 £#trDM E M 
ii{>i:3 7tT10BriigSU tBSILfca n--»*»*.fc a G4 1 

^4{C^$ti-5«fc9{w, C- 2 7 4 iH-27 lcig^tt Htl : 

1 0) ^i^hbtT'U- h£fflW^I£r(::tiH- 2 7 1 cd^^H^<LL 
fcfc©KJ£^T*SfeS»spJ&<**<±#Lfco tt*>\ C-2 7 Ao&zmfe 

(4) C277-C S l^ffl^fcitG^A 

mf&m&&GL% : n?z>v>jnt LTC277- csi :niuho 

aUtlZiZ&S-rzWgt 'J"jy> [ (L y s ) n. # 'J - L 

-27 1021rfflt\ *fc»telII*#»*lllia'C*>5TF- llfflflg (AT 
CC CRL-2003) £ffil*fc„ (9) (rlE^©^ 

feKftl*, I^TJC^-r^TT'U- ^OlSl^lToto 3 3pmol/cm 

2 (1. 1 /ig/cro 2 ) OC277- C S 1 , 1 3 3 pmol/cm 2 ( 1 0 U g/cin 2 ) 

-62- 



000043121 . 022 



WO 97/18318 



PCT/JP96/03254 



'J U : J > s 3 3pmol/cm 2 c7)C 277- C S 1 t 1 3 3 pmol/cnr © .-ft U 
'J s>tV>m&®}. 3 3 3pmol/cnr ( 1 0 //g/cm 2 ) OH- 2 7 K 3 
3 pmol / cm 2 CD C 277 - C S 1 t 3 3 3 pmol/cm 2 ©H - 2 7 1 tcr>M£tyjs 
fciO'3 3pmol/cnr (2. 1 ^g/cm 2 ) OCH-2 9 6c 
- h^tl^'tliZ 1 x 1 0 4 cfu/©TKNEOO^^X, 1x10 4 fg©T 
F - 1 *ffi8&££frR PM I 1 6 4 0 i^ttH [5ng/ml GM-CFS (^b 
n f- -y ?%±m.) , 5 0^{&/ml ^--> U >. 5 0 //g/ralx hl/^h7 

£fia;LT3 7°CT2 4^^ >*^--> 3 >L^ 0 

4~ #<i±I£©i§tft. £ tz k r> -Ximmm 0 . 7 5mg/ml©G 4 1 8£ 
#£r±E®i£ife(:3&LT3 7°Ct?8 Blffl**U ttiS Lfc 3 oi-fti 
G 4 1 8©#2E~r\ MTCdJllf^n^-SiOG 4 1 8 

ttWtLTsfi'J U ^>£fflWci§£, (b) liH-2 7 1 *SH*A:i§£ 

"C*5o »ia^*§£SB{i£*r* _ 3C277-C S 1 U 'J 

H-2 7 1 iffflt5;ti;J:(j> ilfii^SASWi C ti b pu?-f 

(5) i >; 7D#xf 'J ^-f=f- boma 
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t'iOjft^^'J^rf- b't Ltz&imittf*)^?* h\ G ST-E p o£U3 
SL/:, E7«m©E?>J#^3 4i:CST-Epo©7; J &E?>l£^-f 0 

3 3#§~3 9 8fl®7; y KEWx U * ntfxf- >KS 

7?±§g) Zmmtl, EPR1 (E?iJg©SE?iJ#-t 

3 5. 3 6i:^n^7-f7-EPFK E P R 1 ©*£SE?iJ£*-f ) 
£fflW:PCR£<To/c Q C©RlCftO-«*<!: oTCft£&S!i: U 7 
5^7-EPF2, EPR2 (E?iJ^£>E?'J#^3 7 . 3 8ic*ft*'n7 
7 1'7-EPF2^ E PR 2cDiggE^J^^-T) ^ffl^TMPCRrrf^ 
fco C©SiB«J:»)it*DNA»rfr*lHl«Us :n*EcoRU Bam 

HI (Hi:Siltt8) -CrSffcLfcSU T ft v - * *f)vm%foWi$:n -o 

tx'Jxol-if^n- K"T 5 2 ObpODN 

HKL/c 0 i^H/:ffi^EcoRI (SSit?±S{) . BamHItML 
tz?3Xi Kn-pTV118N (SiBai±«!) <kS^LT5-f y- 
•> 3 >£fr ^11 J M 1 0 9 C«A L/: a »t»tifc^RK»{*«k 

K*IHa!!LT£*l*7S*i KpEP0i^L/: o :Htil^> 
tl/c 7°7X; KpEPO^EcoRK Sal I (SfflatttM) TAMI: L 
fcflU 7^o-xy;umSlj*«J^}7oT^0. 5kp©DNAKrfr*EliRL/ 
fc 0 ^©Sr^^E coRK Sal I tffiftLty^X; hX^-pG 
EX5X-3 (7 t;U^->7*±3¥) irS^L-C^-T a >£rro*:BU 

«I J Ml 0 9K£AL/Co »^nfe»JHe*(*J: 9 ±I5©D N ABfrtt 
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KpGSTEP0i^L/: o Klitt^ ? ? 

^>cr>7~ /KE9J##A£*lfc»&# 'j^T**- K\ GST-Epo*^ 

-KSttT^So 7^x~ KpGSTEP0±OGST-EP0*3-K 
1-*i£XB£5iI£E?iJg©E?iJS^3 9 l^-fo 

* 'J^7f- KG ST- E p oli£iTJ=^"ri»ftK«koT«a8bA:o 1 0 
0 //g/nilO7>t 0 ->'J >^^t;5inl©L BigWZl*mffiL, ZtlZ'tl 
lz±fc(D-?yXi KpGSTE POT»«K»$*lfc*ii JM1 09> 
Escherichia coli J Ml 0 9/pGSTEPO*gIlT3 7°CT ' lft 

^^7*fflgL, cnc±EO*8ift5«l-r-3*»«LT3 7tT#i 
Lfco *£HH&«fc»»3. 5B*lffl»JC»»fltlBMitt*J:-3^ I P T G 

tt<k9»{*£i]JRU CtL^lmM PMS Ffc^tflmM EDTA^^ 
10 0 ml© PBS IZWsffl L> it«ftI^jT->Tl^8ftLfc, '#^n 
fciRSfcfcirioiM PMSF. IraM E D T A fc «t Cf 2 %© Triton X-l 
0-0*^1 0 0ml©P B S^Uqk.. 7K±tc3 0 #RB»S LfcSti:«i^ 

~^4B*7A (7 r ^-?>7}±gk 3ml) CT^^L/Co #5A£P 
BSTBfcfrSU 10mM 7fo9T*y$:$tsS0mM. h'JX-HCU P 
H8. 0£ffltN-C&ttJ£(To/c 0 Stb^SDS-f.'J?? 'JvU7 ; h*y 
>H«l*»-e##r U #^S#j4. 4 75®* 'J ^7"^ K££trlj#£3l# 
TCtt£P B Sir*tLTg#r L/c 0 8#r*©tt*4£ P B S X'W-mt Lfc U 
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STSfe»», 0-0. 6M N a C 1 i£Jf^@2£ftoP B SiC^ 
ffofc, ±ERt*i::$01'* 5 OmM h'JX-HC U pH8. 

OZft^Xfe&Zn^tZo 4. 4 75©* 'J ^7* -f K££frHa* 

Cft£-tr> h 'J 3 >1 0 (7i3>itl!) £fflWiPE^5$K.=ko 
xm 5 0 jtz 1* T»« U ^i:^/^57'J-C3GVSTRL (;'J 

-i:ftl/: c ft^ftM. 4 75©tf U^7*f- K*£fr«ibii#*IW>, w 
n^GST-Epo^'J^f K»*i LTJa»OH»irffifflLfco C © 
G ST-E p 0 7g&*lilifcS? >'<?©#7 5 0%©G ST-E p o*<££ 

F-l\ fciC^x'jXD^xf >©U-t7'^-r^lL^l^HL-6 0 (A 
TCC CCL-240) (D2m(Dfflf&&R^'Cffl'<tZo tt*>\ i'J^o 
#xf>4 LTIi±I£©i'J 7n*xf>»iflesf'JW K (GST- 

E p o ) £ N Sfc^ u h D«wuxi:l££i-S4ftiK£ LT# 'J 'J 

n^"nf$fflL/co £-r\ hmiw2- (9) nse«©:fr£K'iifc^T3 4pmoi 

/cm 2 (1. 5 fig/cn 2 ) *g^©G S T- E p o. 1 3 3 pmol/cnr ( 1 0 
jug/cm 2 ) 'J 'J x >fcJ:C/3 4pmol/cin 2 ©G ST-Epo<hl33p 
mol/cm 2 ©tf 'J <J ^ >i©j|^©W*l*ffll > T7*U- h^©S^ft 
^(7^: 0 :nb®7b- h^tiffti: 1 x 1 0 4 cfu/©T K N E 0 7 -Y 

fccto' l x i O'Poafla^^tr^lt&^ox-T 3 7TT2 4ISIBW 
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1 6 4 0 i&Hfe (5 ng/nl GM-CFS> 50 *fit/nl ^- ■> <) > % 5 0 

iug/mlx h ut* hvf ->>£gsflnL^fc©) % HL-6 0i:iiRPM 1 
««! (-7X^11, 10% FCS. 5 0#ft/ml ^->'J >^ 50 u 

t>-t+fc 0 h j: o^^n^amasffitto 9^01/5-^0^ ch- 

^IS±s2©^lfis 9-2r<i&«!£0. 7 5ng/ml©G 4 1 

8^t^±Eo^ii:^LT3 7°CT8 BIW**U HJ^I^^dz- 
&£&;L/c 0 G4 1 8©^ttT. UM¥£Ti:fcb3t Liz =t n «t *) G 4 

Tl^*< N GST-E p o tick*) fcR^itfc^A 

a$^^.-^i6 (b) i:^l/:HL- 6 OWJSTJi. GST 
-E p o©&??lCcfc£it£7^A^©±#(;tm£n^o/c 0 «±©M 

$ 1/ h o^;Ux*±£g|5ft£W-f £#JK£H 2 - 5 4 7 i:**;LT 

TF-imm^v&Bi^mAnmzif^iio nmm2- o) fcie»t©^ 

SKftoT 3 3 3pmol/cm 2 ( 2 0 jug/cm 2 ) ©H 2 - 5 4 7 . 3 4pmol 
/cm 2 (1. Sjug/cm 2 ) fi§fflGST-Epo, fcj: LK 3 4 pmol/cm 2 © 
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GST-Epoi3 3 3praol/cm 2 (2 0 ug/cm 2 ) ©H 2- 5 4 7i© 
iR^O*<imffll^ri/- <DMJg.it r>ti 0 iHjB^ic BSA^ 

!:tGST-Ep o«i:i:otTF- 1 aeJS^Oilfe^A^^lsj 

^dx7x7, # >J1Mx>x*±£!) ^ffl^tc ±i£t*-X© 
2. 5%i.Si20^li:i^y-^80/iU J: §1 ^ M ^"/f- KO 
PBSmm 2nl£iDA.X4Ve— B S AfciiO'P B S£ 
tJQ^.T 4 ml CD 1%BSA/PB SKSBifti: Lfc c C ®Sfl3» <fc 9S*D#HI 
K*-9T®ttLfct*-X£Sft5il©lKBSA/PBSKR»U Mfi 

KStti UTlil 0 0 jtig/il C-274. 100 ^g/ml H- 2 7 K 
100/zg/ml CH-27K 1 0 0 ^g/nl CH-2 9 6, fc<fctfl 0 
O^g/ml H- 2 7 1 £ 1 0 //g/nl C-2 7 40I6tt^l\ Sfctt 
BHt LT2%B S Aig&£®ffl LTBSit^fT o £ - X t>l°i$tl2g£! L 

o 

»MS*ifc# K@^tt"-X£>? *> 1 / 1 0i*lEOii$ 
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iOHJiRU *ti*'*i*2 0 0 OflOTF- lttia. lOOOcfuOTK 
NEOI J j\,x±mi&tt fee 3 7tt-»«IL/: 8 *HI&£lal4XU 0. 

3% Bacto Agar (f^ 7 3ti) ^at'R PM I igife [1 0%F C S. 
5ng/ml GM-CFS (^ho x-y^ftSD % 5 0i£ft/ml •> 'J 

0. 5% Bacto Agar£^&-±§e©RPM I i&i&Tft$lLtz3 5 mm 7°U- 
K±(w£Wc 0 tt*>\ igidKiO. 7 5mg/ml G4 18*tt;fe©, 
i^002a*)*ffiffllfco 7°u-h£5% C0 2 *, 3 7ttl4BR3 
-f >*^--> 3 >L/c&, G4 1 8©?f£T, $mtETlZ&m.Ltznv 

to<i«£ J ?#A3&2p£*n*'*l^"*- 0 H-27 liC-2 7 4©»£«!l* 

SSfcLfct*-X£figJlLfc«£KI;i\ H-2 7 1 ©*£ffl£fl:S*ifc t* 

5CH-271^CH-2 9 6 J&<-€:*l-e*ft@Sfl:3 ftfc t*- X£BH^li 

fcKJfc^T feffil*it£^SA3&*a<S£*l*:o 
HJfe^J4 

(1) FGF, C-FGF • A^fflt^/ciSfc^^A 
FGF h > • - y >*±3!l) > fcJ:CF£yi]£©Eyi]#-^4 

T-mZtlZ* 'J ^7°^ K (C-FG F • A) OU hn-)-f^i^i:Jtf 
3i$W£N I H/3 T 3ffl)l&3 a--Wif&T ybJ Kcfc TK§^/: 0 -fti 
£>%s mmW2- (9) KK«©:«fftK«J:»> 132pmo l/cm ! (2. 
25//g/cm ! ) ©FGF, teJ:^133piiio 1 / c m 2 (6. 3 ^ g 
/cm 2 ) © C — F G F • A©^n^n*ffl^Tl^t$iTo/:yu- K 
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fciO'B S A^BSftLfcatffiT' \y- hO-t*l*'tiH 100 OcfuCDPM 
5 n e o?*;U*££fr2nl©^^*±ftft£J][]x.-c3 7°C. 3 0 &ffl 

L/io :o^u-hi:2 0 0 0i®Nl H/3 T 3«BJa*^tr2iiio DM 

EMi£tfe£So;tT3 7 °C> 2 4 "*NK >* a**- •> a > U tO»0. 7 
5iDg/ml©G 4 1 8 *^traR*?**ftet»"C 1 0 HlBHtfll^-tt, ZtllZlfc^T 

un--#ib£Uttfrort:0ll*f U FGF. fcicfC-FGF • A^S 
SUtU^l/- h*ffli^«^i:ti'G 4 1 8Wtt3Di-©.ttJS[3&<BIB$ 
ft/; 0 :®iliOFGF, C-FGF • A^Uho^^yVX^fi^, 

*<ttinS*ifcC-FGF ♦ Atiae^ACfc^TFGF iOftti/rSftS 

(2) 7*U- h^Oi^MfflL/:C-FGF • AiKtjie?iA 

Sto^oifctfcfciTofco -T^t>*>H»J2- (9) <cie«©^ft{:Ut^> o. 

5 2 1 pmol/cni 2 ( 0 . 0 2 4 7 tig/cm 2 ) ~ 5 . 2 1 pmol/cm 2 ( 0 . 2 
4 7 jug/cm 2 ) CC-FGF • Afcffl^TBitttfcfTofc'/U- K fc«fc 
tfB S AB^t^U- h (*HK"7U-h) fcffli^ 3D&0J4- (1) <k|S| 
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> y&mizj: ->xzf l/- ha^^f c oT^-n-en^ie u 

^•^^-t+^o ff ^tt^*ffl8a«&£2if#LT-^£DMEiVK 

MO. 7 5 rag/ml© G 4 1 8 £a kDM E M 1 1 & IZ 3 7°CT1 OBFal 

^iW:!!, thmbtz3u--Wi$:&z_^ G 4 1 8 tel^WX-'&t, 

t Ltz 0 

n^titzmmzmi oi:^-r 0 m&uz?u- bomfeimitizm 
ffl^n/cc-FGF • Aoig, mto&&m?mA%hm£'tti?ti^? 0 

^a. y H 1 0 J: ? IC. GH^ti" Lfc C - F G F • 

(3) HL-6 QMlfe^i&fc^mA 

mmmmx'h shl- 6 omm (atcc ccl- 2 4 0) ^ouh 

t^Cioti^c t/iW> 1 0 Opmol/cm 2 © C - F G F • A (4 
. 8jt/g/cm 2 ) x fcctO'C-FGF-CSl (5. 1 u g/cm 2 ) i 
»2- (9) CIS«tO^^Tgl^^^ao/;yu- K fci^BSA 
^ML/:^7 P U- hO^tl^'tlll 1 x 1 O'cfu/WTKNEO^-T 

2000 <i© HL-6 0£ffl!fe£tt;2n)lc7)R PM I igite (10% 
F C S N 5 0^&/mlcD^^> >J >fc.kCK5 0 wg/mlOX hl/^hv-f 
•> >£i£flnLT{£ffi) ^Sa^T3 7°CT2 4 B$BH > + J l^s- > 3 > Lfc c 

iz-r\y- Y\zttm\.izmm% •> f ^ yyxz^ -,x*ti?n&mL, z. 

mmitzfis- M:f£LT2 4B^p B ^ h L/r&. %m&$*i*f$. 0 . 
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7 5rag/ml<DG 4 1 8 Z£t>± s £OR PM I iStt!!(C3£&U 3 7°CT1 2 

gll lf:^$n^J;9i:, BS AH^ft^l/- h ITC-FGF • 
Afc«fctfC-FGF-CS l£H5£{t:L^7°b- h Tli G 4 1 8 Wtx ^ a 
--^^l : L<±#LTfcO. Cti^O^'J^y^ F^HL-6 

(4) v^7X#M$ffllia^©jifeT#A 

-tftSSESa^© P h 4 JlX&%klz1tf^-Z> FG F. C-FGF • AfcJ; 
tfC-FGF-CS 1 ©x^£if^£7ta6, £TFi^-f Hl^iT-^o 

6~8i§«©v^x (C3H/HeJ) K 1 5 Omg/Kg© 5 - 7 □ 
^5->;U (5-FU, 7l*lsX3ttm) £lit8£rt&-5-U ^C2B^i:^ 

7-^ X#i$*BJ&{i4/7.*- (Luskey) ^co^fe (Blood. ^80^ H396 
-402H. 19924?) iz'&i^ u h o^? )ixm^tni~^M^m^n^tZo 
ftt*>£, 20% FCS. lOO^a/ml iMthO?-Q^*> 
-6 Crh I L-6. 7Avx >ttSI) . 1 0 Ong/ml fc&&;iv}X#Sffl 

(rmSCF, TA^xWiS!!) , 5 0 ^ft/ml©^- > 'J >fc <fc IK 
5 0jug/mlCDX huyh7^y>^tft5a-MEM (*'7"=i}±£!) 
x 1 0 6 cells/ml©*B8S^ST±ie©-7^ ^.-ttiaB^^^tJDL. 5 
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% co : *. 3 7°ct-4 sbsrjh h Ltz Q =?mtm Ltzmmn 

^»J2- (9) KSEttO^fcKtifcoT 2 3 6 tfnol/cnr (4/ig/cm 2 ,) 
©FGF, 1 6 9pmol/cm z (8//g/cm 2 ) © C - F G F • A x 
1 5 9 jc/mol/cm 2 (8 Aig/cm 2 ) ©C-FGF-CS1 <^T 
rf -9 /:7* b - h , fcctO'B S AH^ff/U- h- (M^ U- h) {z 1 x l 
0 6 licD^||$i|^L^*ffl^<i: 1 x 1 0 4 cfu£DPM5 neo^<;l/7i^t 

- h L/: c 2mffli&lzmm<D*? 4 '\<**:£tsfflm(Digm (2ml) £#r?tlC 

h cii^obs $ t>tc 2 2b*iuk h&vtutzo -o*^ 

- rl*T}& N *S#IBiai47** >7^--> 3 >ir«k-9T, $.tz-fis- Hrg 

#LA:aeagiiaiia»»««tt (cdb, t**>©. *7=i*±ss) 

mmH%ftftUz 0 SULfcSHU&liHPP-CFC (High Proliferative 
Potential-Colony Forming Cells. m^Mtl = □ --ffMM) 7 -y -tr 

HPP-CFC77t^li7'77 Kb- (Bradley) *CD^Tj* (Aust. J. 
Exp. Biol. Med. Sci. , !g44#s !£287~293H, 196630 !:iS-,tffo 

«ifti:tt l«/0. 6 6 «*lllC*^*«!«-«ffl U l*»flE 1 . 5mg 
/ mlCD G 4 18*ttt)0^ fc^O^ttl^©® 2il<9*rfflW: 0 1 

c i x i QtmofemumzmtnL. 10% co : +, 3 7°c 

°--£©l£gI&gtTl&g U HPP-CFCfi*Oi^J|an-- (g 
0. 5n«Jil±) £?t&LTG 4 1 8»tt=! o--Otii^^ (iI£7#A#j 
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mi 2 3 ft* J: ilZ^ *tJH«h LTttffl Lfc B S AB£ft7*U- hf 
liG 4 1 8W14 3 a--!2tti§t LTl ^«£C ^©Kft U ±!"£©&tf U ^7°f- 

ntl^o itfc^A^liFGF, C-FCF-A, C-FGF 

-CS 1 ©IIIUCS < /iotte Ox ail&^OIS^e&^fto^ya*??- 
>S*fiD»BjatS^SB&^ U^7^ h\ fccktfC S - 1 # U^T 0 ^ K«#© 

(5) -Tv- homizitizmm i/:C27 <-co i v^siitfe?^ 

iie?*AS»*OJt«*eiTJ-^rtiflECJ:*)lf->A:o 0. Ipmol/cm 2 
(0. 1 ^g/cm 2 ) ~4 1 6pmol/cm 2 (2 0 jug/cm 2 ) OC2 7 7-C 
o 1 V£fflO^ H«5f>J2- (9) lziZWfi&l~& oTT'U- h^©IS 
it&'n-ytZo Cti^>©7°U- hfttti-ZtUZ 10 0 Ocfu© PM 5 n e o 
^x££fr2ml©7^X±7*&£2)[];LT3 3 0^1/^ > 

©7*1/- 2 0 0 OfflON I H/3 T 3»IS££t;2Bl©DMEMi&*l& 

>y--> a XIckoT, £tzzf\s- MCttfrLfclBU&tt h V7*> >M© 

7 5mg/ml©G4 1 8 ^ttDM E M^rSn^T 3 7°CT1 OBF^i&gU 
HiiLfc3D^-Mx.t 0 G 4 1 8 ££Sn£t^3*t!>T$£tirt:3 o- 
-»J:*frSG 4 1 8Wtt3a--a®ffl£*afc : F?*A$**<i: u -e© 
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S^tK&ffl L/cC 2 7 7 - C o 1 V®M&?f!ft(ciIfi;^a| 
(6) U «J ^S-fflWcilfci^A 

*'J'Jy> [ (Ly s) n ] <t U h a <J J JlX t <Dft&££lT l~7f;Tm 

itiz^om^tio # 'J y >t Lxit# y - l - y v >*i*t7K3£®Et£ (# 

?S57J~107:, *D*tt3!ltt«l) £{£fflLfc 0 1 3 3 pmol/cm 2 

(1 0 A/g/cm 2 ) ©PBSMil/fciH'J y v>£SH^ IIP12- (9) 

O'B S A*BJ£fl: Lfc**JIH7 U - h©^ft^*lKo<^Til5g£i|4 - (2) 
i:iE*OJSTi£?IAP4!Filfc. ^rOlS1^0 1 4 K*To (H 

■5>ntt**->fc©lC*f U *'J y y>^i^tL/:^U- hTliG 4 1-8 W 

(i) * y ^f- KoM^tt^BH^ae^sA 

MCiSL/il^lT'ffifflU HflfcL/Co HJf6#]2- (9) i:Et05J 
St* «i^l;J6B S A £@SftLT hC 1 0 0 Opfu© PM 
5 n e o^f Jix, 2 0 0 0<I©N I H/3T3iia, fci^iSO. 
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6 3nmol/ml£>&* 'J ^7°f- K (H-27K CH-27L H2-54 
7. CH2-826) ^^t-2mlcoDMEMiStti2^SD^T 3 7°C. 2 4 B# 

/:Wffl«^2f^lt-^DMEM > 0. 7 5tng/ml 

OG4 1 8^^tDMEMiiM:3 7°CTl 0 BTOSU JUitL/c^ 
Di-»*»Jlfc a G 4 1 8 *&*<£^*«»TW^tl/:3 n--tti;S*^- 
5G41 8»t4:3 □^-&©iij££iI£^#Aas£<t U ^O^m^lEl 1 

"To 

HI 5K:*£*l£ cfc-3K. H2 - 5 4 7*?£T"C©a£T*A3»a?WiC 
H-2 7 lff«ET^it^T¥L<W<, ifcCH2-8 2 6tfeCH-2 

7 1 £R^*5<^li*n&±®it£^*A&W?#£*irt:e 
ZblzmmtimPtZ'nitZo WKtltCH-2 7 1, C II — 

296s H2-54 7£<JfflL. ^ft^tl^U- hfcfcO 0. 12 6nmol 
(»«ffi0. 0 6 3nmol/ml) > 1. 2 6 nmol (&«® 0 . 6 3nmol/nl) 

1211 6i:^$ti-5ck^^H2 - 5 4 7 £fflWci#£Kti> ffli^c2ii«9 
<2tf >J^7f- KS©i:*>^"Ct CH- 2 7 1. CH- 2 9 6 cJt^Tff* 
(Ci^t>ilfc^a|A%^*<»^n^o 

(2) H 2 S - 5 7 3 ^ffll^f:7^ li^Cilfc^A 
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fHBMBU&'MDb rpf-f yuxjB*»:**-r-5H2 S- 5 7 3©8>^£i!^ 

fTofCo 1/ r n^^yuxjg^BtOT 0 ^- H-liH 2 S - 5 7 3 [1 

6 0pdio1/cdi 2 (1 0 /zg/cm 2 ) ] £HSEfl:Lfct>©©f!fe, CH-2 9 6 
[1 3 2pmol/cni 2 (8. 3/ig/cm 2 ) ] £BJEft Lfc 4>«D* &<fctftt.BS 

t LTB S A*BSEftl/fcfe©£fflHfc 0 HPP-CFC7«y-t?^IZck^ 

ISG 4 1 8SM£©ffi®£:3n — -Otfi^{iM.£*Ui:ts CH - 2 9 6S£ 
fl^U- h-T-ii^5 0K©a£^a*AaW&*<f$'5>*iTl*<5*<, H 2 S - 5 

7 3@£ft7b- K£fflW;ii&{ClilftJ: <9 ^l^T'G 4 1 8W£ 

HJfeM 6 

(1) #@£©t^MM£^7titfc^gA 

nMW2- (9) CIE«©^FfeJCj:0*&*^i6BSA*H5E'ftL 
Tfcl^:yu- Mr 1 0 0cfu©PM5 n e O^^X, 2 0 0 Oil© N 
IH/3T3IB, fci^iUlOs 4 0, 2 5 0 ^g/ml 
0. 158. 0. 632. 3. 95 0 nmol/iiUCfB^) ©CH-296£ 
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2 4B#Pa1-f > + a^~ p LfcSL 0 . 7 5rag/ir,l©G 4 1 8 

H — 2 9 6 3: #5#0 L << ^ & © s £^'3 2pmol/cm 2 (2,ug/cm 2 ) „ 1 
2 7pmol/cm 2 ( 8 ^g/cra 2 ) ©C H- 2 9 6 tmig.it Ltz?U- 
(,>TC*llCW /UX±»ftijfflia*3!lDi/!: fc©tZOC ^T±IEI^ «H3Hft L 

<ta6fc 0 



1 





CH-296 


G418 r =JDJi-^ 


BSA 




0 


BSA 


10wg/ml 


41 


BSA 


40/zg/ral 


66 


BSA 


250 g/ral 


92 


CH-296(32pmol/cni 2 ) 




55 

i 

i 


CH-296(l27praol/cin 2 ) 




47 



«in*$ft<5«fc-9fc»«*K»iia. s-f/i/*. ch- 2 9 6*^#-r 

Sii&fCliCH- 2 9 6^ffST(CJt^TG 4 1 n--&a<**g 

vzvtftLxu frzm&knmzmi^timsizu., ±ie©c h- 2 9 
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B S AHSftru- HU4CH-2 9 6 Lttc ^ <t *<*>j^S 0 
&-?T±§e©CH- 2 9 6 dctS u ho*-f ;UxjBftffijgS*»tt-f >+ a 

(2) #HE©«ll6tt1&K£^fc«£^*A 

t>%, nm&\2- (9) J:iE«©^ffi{CJ:*j*t»^i;a6BSA*H*^kL 
TfcWcT 0 b- h II 1 0 0 0cfu©PM5 neo^W, 200 0<i© 
NIH/3T3«HSS> fciCf&aRKl. 6 7nnol/ul©C-FGF • A. 
C o 1 V\ C277-Col V£*tt*'n£tr2inl©DMEMigife£tt];t 

•> 3 xaot, hcm-sl manual* h y-> >^s©^(c^ 

fc«Ua»«ll**-^LT-^DMEM, fc?-^!!M0. 7 5 nig/ 
ml©G 4 1 8^tt'DMEMiifci:3 7°CT1 0 BfaliSSU fcb31Lfc 

■fSG 4 1 8»t£3pji-t£©iij££it£^Ai%^i: U -E-©*Sm£E] 
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(3) #@S©&ffi£^M£fflWiMM^©&fci 1 3iA 

^TJ^T©=k9(CLTlJS^o -r^^*>. %mm2- (9) HM©^ 
UcfcO 3 3 3pmol/cm 2 (1 0#g/ctn 2 ) ©H-2 7 l^S^tL^U 
- K &=i:!>*B S A£©£{fcL^7U- h©^tl^ni: 1 x 1 0 4 cfu/© 
TKNEO^Y lxl 0 4 11©TF- 1 mi&ZSis 2ml©R PM I 

1 6 4 0*£±t!J [5ng/ml GM-CFS, 5 0 ^ft/nil ^- > 'J >\ 5 0 

L/c7U- blZimmmo 0 ^g/ml (l. 6 7nmol/ml) ©H-271 
£SQ;LT3 7°CT2 4B#RIH >+a^-x 3 >L/c 0 W >*^--> 3 > 

Hawaii h ') 7 0 ^>^s^f7oT-en^'ni*ix u w 

"itifcaBJ&!Sa8«[©9*)0 1/5^«-CH-2 9 6 fcEJEft 
h 4B*IHI-f >*^- h LfcSU ^I2±ie©i&tfc> 

^{iUJiaco. 7 5mg/inl©G 4 1 8 *^tr±EO»ilfi^SE» 
LT3 7tT8Br H 1«f U tBSLfc3D--»$aifc„ G4 18®S 

Ell 9(C^$ti5J:9C> #@5£©H-2 7 l£{$ffi Ifcii^rCliH- 

tf - laBua^oiie^AjrH - 2 1 1 irk t*. ^hs©« 
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fcB S Ag^ffcyu- MilOOOIONI H/3T3»ia*^tr2iilO 
DMEM^rJnx., 3 7°CT2 4 B# IE £ W $ 0 C ©7° U- h J: 0 

*ft*-'ft2ml©l. 6 7nmol/nil©H- 2 7 K CH-27K C 
- F G F • AfciOTi It P B S ^MT 3 7^ 2. 5 1$ JH * * * 
^-HLfcSK 2 5uM-\^x (HE PES) 9 

m (hbss, g i bcottaa) t^u-h^u :o <*jciooocf 

uOPM5 n e o ;ux££t;2nl©^«r jux±-^^y u- Hctax. 
T37°C, 3 0^P B ^>+^^-hLf:^, PBS "C7" L/ — h L/c 0 

Mr 2ml©DMEM£JjD;LT3 7°C, 2 4B$fyH >*^- h 

fc-3-2T£»*K0. 7 5rag/ml©G4 1 8*StDMEMttfcC3 7 
tTlOBIBlSiU mSLfc3n--tt*»jtfc 0 G4 18^t^/;o 
%WT'nt>titz3n--&izm? £G 4 1 8»ttan--»©ffl^*iie 

toSL/c^^(IO^;^xE^^^To/clf^(r^il ; Ll^S^^^©±#^^^ 
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&JJ[rr5# 'J 0. 2 9 nraol/mlCD C-FG F • A > 

/c 0 H2 i iz*<Dnmz7fi-r 0 «ti*iiffiffl u/c mantis, stun* 

SAJasp^^-ro HI 2 1 K^$*l*«fc ? i:C-FGF • A, js&& 

CH - 2 9 6*»JDLfc«^j:(iite : f*Aa*o±#*<ab>tiT*>0. 
C-FGF • A(:o^T±ie©ygtia<5giS£ft3 i:, CH-2 9 6 

+- 

H«) 7 

( 1 ) «iltt«BK*aS<t:LA: f-Xfcffl^fcitfe^A 
SI. 1 4 jumOtf i) XT U> f-X U t-X *'Jx^l/> S ? 

ft 2 0 / -;U8 0 ui. 0 xzg/ml© C H - 2 9 

2Bl^)!iax.T4 < tT— fcHUtLfcSU B S Afci^'P B S Z1m?LX 4ml© 
1 %B S A/PBS«l*iL/:. CO^/S^ck O »'C.^«li «k o T@1»R 
L/c f - X£H 8f 5il01«BSA/PBSCBjSL, MfiT 1 

LTCH - 2 9 6H3E<kh"-XO!Bail**»A:o 

9 6/§&<£frfr*9i:2%B S A£{£ffl LTH^t*f^*fT-»fct*-Xfera 

±ieot*-X!@iffltt0 9^1/l 0* (0. 5ml) ZticfcOil 
^5>StlCcfc-?Tt'-X^l£liRL/:^. :ni:l 0 0 0cfu©PM5 n e o 
t7^;UX^^^DMEM«-^i^.T3 7°C> 3 0£HH >*i^- h L/c c 
t*-X£ 1 %B S A/PB ST2lHl«c**s 2 ml©D M E MCii LT 1 

-82- 



GOO043121 .022 



WO 97/18318 



PCT/JP96/03254 



■1*7 U- M:f£U 3xl 0 5 H^>N I H/3T3«Ha*^t,'lnlOD 
MEM^M, C 0 2 f >*^-?-*> 3 7°CT2 4 BtFal-T 
-hL/Co 0. 7 orag/mlOG 4 1 8£^trDME 

^2 fc-Er©*±3l£^-r 0 

KI32 6 4f@©G 4 1 8»&3 or.-^tH^ L/c 0)\z^\L, Mmt LTffl 



2 



7°U- h 






0 


CH-296M4t 


2 6 4 



^ftKHM7- (1) KEttotffcTWMLfcCH- 2 9 6H£fbt*- 
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L/:#Mfi££ lxl 0 4 cfu<DPM5 n e o t> 4 Jlx t £ ^t;±E© T'li 
lOT&iCRM©^;Ux£^[5]$©igttfi C 2 ml) %%tz\zzf V- V Kifi 

*'tt#au cn^>^^^-ti-c(Hi^9i^T-2[H]^^L^^s fflsau^ft^ 

L/c 0 gJULfcMteH^M - (4) {-IStfecO^'SlCitO^H P P — C F 

(1) H-2 7 K 7 1 ^fflWc&fSi^A 

H-2 7 10UhD-)^;^i^i:)ftt5f^^ H-271, fccktf 
U hP^d';bX^^O{£ii^7F-rci:^D'inTl^CH-2 7 1£@£ 

is- h^fcEWKgfcfrU ^:i:Iilt5^^^x0i^N IH/3T3 

iiL^ 0 "f H^^I2- (9) iem©^SCct *9*I* ©Sg©H- 

2 7 1 [6 7pmol/cm 2 (2 yc/g/cra 2 ) ~3 3 3pmol/cra 2 ( 1 0 /ig/cm 2 ) 
] . fcJ: r JCH-2 7 1 [6 7pmol/cni 2 (4 ug/cm 2 ) ~3 3 3pmol/c 
nr (2 0/zg/cm 2 ) ] ^TUSMfl^a o fc7 U- h Mft^'ftK 
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1 0 0 0cfu©PM5 n e o )\sX%£ts 2ml£D^l' ;UX±7»$£fl[]X. 
T3 7°C\ 3 Oft®?l"( > + 3 > Ltz'ik. PBS£ffl^T7°U 

- r*»JBS*M=ifefrLfco -©7*1/- hJl 2 0 0 Of@©N I H/3T3SB 
IS«r*t.'2il©DMEMi»il6*»DilT3 7°C. 2 4 B#FdH yf-^^-is 3 

d^V^yf- KOffiffl*. mi4(iG4 1 8W&3n^-&£^-r 0 
02 3i:^$n5ckoi:, CH-2 7 1 *ffl^fc*£fc[iB5£fl:littli 

*<t±i^L/:o :ni:*fU H- 2 7 1 -cliHSErt:©*©* tf^f- KSK 
*±^*Cii:«k*?aiSft?¥6*l(ctbS3Di--»*<ii»DLTfc*9. 3 3 3 
pmol/cni 2 T@Sft£rr-^k©T'fiCH - 2 7 1 <t Iq] H JK © G 4 1 8W 

©@^t£rr? c itcck ^ ch-2 7 1 1 mm ±mmv> r y ^ j\s 

(2) C-FGF • A*ffl^fciie^#A 

C-FGF • A^'J^y^ KOI/ r n yUXjgSfeKfcf-f *IB«£N I 
H/3T3tt=io--M7 7-tr^i:j;oTi^^o "Tfcfr-fcs HJS0IJ 
2- (9) (CieigO^SiiJ: 0 l 2 7pmol/cm 2 (6 #g/cm 2 ) CDC-F 

G F • ATHSEffcSrifofcn/- K 1 2 7 pmol/cni 2 ( 7 . 6 ^g/cin 2 ) 
OCH- 2 7 1 timifofc^U- 12 7pmol/cni 2 (8 #g/cm 2 ) 
©CH- 2 9 6TH£tt£rr -o/c^U- K feiCfB S A*HS-fkLfc« 
fls^b- p^ttffl L/rftfe«naEftl8 - (1) ti<l§lWaTifIL/:o 
*©£3l£i2l2 4 tc^-To 1212 4 «**fl6tt1»K<fcae^*A»¥©Mft£ 
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- hTlin a^-*<tb^ L&^o/io — C-FG F • A^H^ftL^ 

&I2CH-2 7 1> ti^UCH - 2 9 6zm^tzi>otmmmT&^tz 0 

Z<DZ tliFG F^±i:CH - 2 71. fccfctf CH- 2 9 6 <hHfflftK 



(3) C-FGF-CS l£fflWcit£^29A 

C-FGF-CS l-^U^-Tf- K©u h p^^^x^cJtf^?^ 

C-FGF-CSl (6. 7 //g/cm 2 ) % C-FGF • A (6. 3 /zg/c 
m 2 ) , CH-2 7 1 (8//g/cra 2 ) . CH-296 (8. 4 ^g/cm 2 ) £ 

m^xmmm8- (1) |h]$£©N I H/3T3M=>n--B/&7-y-t?'i' 

£fT-?7to ^©^sm^n2 5 tc^-To in 2 oitmm^mntiMB^mA^ 

- hT'lili(fI^3K©G 4 1 8M&3v---t)<thmLXtsiO, C-FGF- 

(4) C 2 7 7 -C o 1 V£ffil^it£^jJIA 

C 2 7 7-C o 1 V* U^T^ Ktf>U hn-7^^xi*i:5tt^^f^, 
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.1 2 4pmol/cm 2 (6. 4 //g/cra 2 ) OC27?-Co 1 VT'@3E-ft*fTr> 
(1) tlSJfco^ffiTSMffiiLfco ^OM^^IE12 6 (C^-r 0 H 2 6 .^ttftg 

H 2 6 iz* £ n-5 «k 9 i: B S A l ^tz-ftmzf b - b Xii =i n ^ H 
bM^TfcCCJtL, C 2 7 7 -C o 1 V^l^tLfc^L/- h fli G 
4 1 8Wte3n^-©fctj3i#5ti?,;*ft^o z.(DZtltC o 1 V^±{r 1/ 
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V*7*f- Ki37-f>77/^> h©S£tk 37-y>77^7>h 

^^W^-^ttt^^lS^ fcckO'7 ^ 7'D*7^>©*ffl!£&^&<-tf '>>^7° 
^ K{ri^^^ffl9@^OitG?^A^^^^-r7'5 7T^)^o 

7*7n*?^>©*ffl)l&&#^ft*U^7> F\ f-'J'Jv^ 

7a^^>77^^ > K fcckO'7 -f 7a^^f >77 7/ > h <t7 4 
7a^^f->o^^^SB{4^ 'J ^7*f- K©a£1&KJ: &&ft*fflflS^©jfi 

El 7 lis xtj ^a^lif 7/7n^n>77^7> hM£ 

& N fciUtxiJ zo#xf >Mfti7 4 7'o*7^>7 5 7'y > hS£ 

BI8li* 7 -f ya^^f >75/> > hi^tt-X\ 7^7D^7f- 

>©*fflfl£}£:aS|5ft# 'J KS^tt-X. fcctD'7 7'D^^f >7 
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El 1 5 ti N 7 ^ y o * ? f- > 7 7 ?V > h £ U-y 1 7"o * ? > 7 5 
7 7T*5 0 

Hi 7(1, 7^7n^>77 ?V > h fc<fct>'7 >f 7*0 * ? ^ > 7 7 

HI 8(4, «S*i3N811ISig$iH?££Wir StB^te^lf, ^5-y>75 

?v > k fci^7-y>77/^ > h^ttt^iiMici^is 
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mi 9 is. 7^a^f>77?v> nz&zn%mmm^(z>i&&;=pm 
a *r -r 5 m. m % r 1 3 «* s fli & -j $m us ^ © it ? # a ® m & m ? f => 7 x & 

Z) o 

in 2 1 is, ^mmmmmm^z^-tzmmyin * 7n* 

Z) o 

13 2 2(4, 7 -i t*d* ?f>77 y/ > hmfeik £' -xc <fc £H ftliss 

^ o it ^ * a * * * -r 5 7 t '* s o 

B2 314s 7^7'p*7f->75 7V> h{£ffl«cb, «IWffllS^oaHc 
?iA«^t?'7 7^^ 
1212 4(4, ««IS J fflK|ii5iH : f-*^W"r*«llHt«lR*J«fcCf7 -r ^n* 

?f >77^ > hii c k^ifw*fflSS^©iae ; f^A^^-r7'5 7T*^o 

EI 2 5(4. «^fflBS^SIH : ?^B'W-r?>^tttI'gfccl:a'7 4 7o? 
?^>7-7?V > HC«k<5«IW*fflia^©ifie^*A^*-rt)-7 loo 

sa^o it $ a * * -r 7" ^ 7 -c * s o 
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E?'JM : 1 
E?'J©g£ : 2 7 1 
E?ijtf>gj : 7 ~ y BE 
ifiOft : 1 *M 

E?iJ : 



Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro 



1 



10 



15 



Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr 



20 



25 



30 



Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met 



35 



40 



45 



Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser 



50 



55 



60 



Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu 



65 



70 



75 



Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr 



80 



85 



90 



Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala 



95 



100 



105 



Thr Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr 



110 



115 



120 



-91- 



G00043121.022 



WO 97/18318 



PCT7JP96/03254 



He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr 



125 



130 



135 



Pro He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He 



140 



145 



150 



Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr 



155 



160 



165 



Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser 



170 



175 



180 



Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr 



185 



190 



195 



Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He 



200 



205 



210 



Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg 



215 



220 



225 



Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He 



230 



235 



240 



Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val lie Ala 



245 



250 



255 



Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys 



260 



265 



270 



Thr 



: 2 

E?i]©fi£ : 2 5 
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IS© » : 1 
h <f> D if - : jSgj^ 

se^ij : 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His 

15 10 15 

Gly Pro Glu He Leu Asp Val Pro Ser Thr 

20 25 
: 1 5 5 

ta©# : 1 *« 

h*Q is- : iSiM 

se^tj : 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp 
15 10 15 

Gly Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys 

20 25 30 

Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro 

35 40 45 

Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He 

50 55 60 

Lys Leu Gin Leu Gin Ala Glu Glu Arg Gly Val Val Ser lie Lys 
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65 70 75 

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg 

80 85 90 

Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu 

95 100 105 

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr 

110 115 120 

Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr Lys Leu 

125 130 135 

Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala He Leu Phe Leu Pro 

140 145 150 
Met Ser Ala Lys Ser 

155 

: 4 3 2 
&5\\<DW. : 7 i J £E 

mo& : i*as 

h#a : MR 
E?i|©fiSI : ^-f+ K 
SB^lJ : 

Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 
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Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 



35 



40 



45 



Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



50 



60 



Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 



65 



70 



75 



His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 



80 



85 



90 



Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 



95 



100 



105 



Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 



110 



115 



120 



He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 



125 



130 



135 



Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 



140 



145 



150 



Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 



155 



160 



165 



Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 



170 



175 



180 



Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 



185 



190 



195 



Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 



200 



205 



210 



He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 
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215 



220 



uLtj 



Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 



230 



235 



240 



Pro Gly Val Asp Tyr Thr lie Thr Val Tyr Ala Val Thr Gly Arg 



245 



250 



255 



Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 



260 



265 



270 



Thr Glu He Asp Lys Pro Ser Met Ala Ala Gly Ser He Thr Thr 



275 



280 



285 



Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 



290 



295 



300 



Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 



305 



310 



315 



Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 



320 



325 



330 



Glu Lys Ser Asp Pro His lie Lys Leu Gin Leu Gin Ala Glu Glu 



335 



340 



345 



Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 



350 



355 



360 



Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 



365 



370 



375 



Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 



380 



385 



390 



Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 



395 



400 



405 
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Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 



410 



415 



420 



Lys Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 



425 



430 



E?iJ#-*# : 5 
E.nom$ : 4 5 7 

mv>& : i*m 

h o y- : mm 

se^j : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 



1 



10 



15 



Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 



20 



25 



30 



Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 



35 



40 



45 



Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



50 



55 



60 



Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 



65 



70 



75 



His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 



80 



85 



90 



Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
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Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
lie Thr Tyr 
Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu He 



95 

Trp He Ala 
110 

His Pro Glu 

125 
His Ser Arg 

140 

Glu Tyr Val 

155 
Pro Leu Leu 
170 

Asp Leu Glu 

185 
Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 
Pro Ala Ser 

260 
Asp Lys Pro 

275 



Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
lie Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 
Ser Lys Pro 
Ser Met Ala 



100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 

205 

Ser Pro Val 

220 

Thr He Ser 
235 

Tyr Ala Val 
250 

He Ser He 
265 

Ala Gly Ser 
280 



105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 

255 

Asn Tyr Arg 
270 

He Thr Thr 

285 
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Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 

290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 

305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 

380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

395 400 405 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 

410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Ala Ser Asp Glu Leu 

425 430 435 

Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu 

440 445 450 

He Leu Asp Val Pro Ser Thr 

455 
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@E5i|#-^ : 6 

8E5iJ©^£ : 1 8 6 

m<D& : i *m 

Gly He Arg Gly Leu Lys Gly Thr Lys Gly Glu Lys Gly Glu Asp 



1 



10 



15 



Gly Phe Pro Gly Phe Lys Gly Asp Met Gly He Lys Gly Asp Arg 



20 



25 



30 



Gly Glu He Gly Pro Pro Gly Pro Arg Gly Glu Asp Gly Pro Glu 



35 



40 



45 



Gly Pro Lys Gly Arg Gly Gly Pro Asn Gly Asp Pro Gly Pro Leu 



50 



55 



60 



Gly Pro Pro Gly Glu Lys Gly Lys Leu Gly Val Pro Gly Leu Pro 



65 



70 



75 



Gly Tyr Pro Gly Arg Gin Gly Pro Lys Gly Ser He Gly Phe Pro 



80 



85 



90 



Gly Phe Pro Gly Ala Asn Gly Glu Lys Gly Gly Arg Gly Thr Pro 



95 



100 



105 



Gly Lys Pro Gly Pro Arg Gly Gin Arg Gly Pro Thr Gly Pro Arg 



110 



115 



120 



Gly Glu Arg Gly Pro Arg Gly He Thr Gly Lys Pro Gly Pro Lys 



125 



130 



135 
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Gly Asn Ser Gly Gly 

140 

Gly Pro Asn Gly Pro 

155 

Gly Pro Pro Gly Pro 

170 

Gly Gin Arg Gly Glu 

185 

E^iJ©^$ : 4 6 4 

mon : 1 

h#a : j- : mm 

E9IJ : 

Pro Thr Asp Leu Arg 

1 5 
Val Thr Trp Ala Pro 

20 

Val Arg Tyr Ser Pro 

35 

Ser He Ser Pro Ser 

50 

Pro Gly Thr Glu Tyr 



Asp Gly Pro Ala Gly 

145 

Gin Gly Pro Thr Gly 

160 

Pro Gly Lys Asp Gly 

175 

Thr 



Phe Thr Asn He Gly 

10 

Pro Pro Ser He Asp 

25 

Val Lys Asn Glu Glu 

40 

Asp Asn Ala Val Val 

55 

Val Val Ser Val Ser 



Pro Pro Gly Glu Arg 

150 

Phe Pro Gly Pro Lys 

165 

Leu Pro Gly His Pro 

180 



Pro Asp Thr Met Arg 

15 

Leu Thr Asn Phe Leu 

30 

Asp Val Ala Glu Leu 

45 

Leu Thr Asn Leu Leu 

60 

Ser Val Tyr Glu Gin 
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His Glu Ser 
Ser Pro Thr 
Thr Val His 
lie Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 

He Thr Tyr 
Thr Val Pro 
Pro Gly Val 



65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp lie Ala 
110 

His Pro Glu 

125 
His Ser Arg 

140 

Glu Tyr Val 

155 
Pro Leu Leu 

170 

Asp Leu Glu 
185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 



Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 



70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 
205 

Ser Pro Val 
220 

Thr He Ser 
235 

Tyr Ala Val 
250 



75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 

195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 

255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 



260 



265 



270 



Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 



275 



280 



285 



Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 



290 



295 



300 



Asp Met Gly He Lys Gly Asp Arg Gly Glu lie Gly Pro Pro Gly 



305 



310 



315 



Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 



320 



325 



330 



Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 



335 



340 



345 



Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 



350 



355 



360 



Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 



365 



370 



375 



Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 



380 



385 



390 



Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 



395 



400 



405 



lie Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 



410 



415 



420 



Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 



425 



430 



435 



Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
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440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Glu Thr 

455 460 

: 8 

E?iJ©§£ : 4 8 9 
E^ijOg/ : 7 i J g£ 

ma® : 1 

h ^ n - : eii^ 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Cly Tyr Arg 

110 115 120 

He Arg His. His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 
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Asp Met Gly 
Pro Arg Gly 
Pro Asn Gly 
Lys Leu Gly 
Pro Lys Gly 
Glu Lys Gly 
Gin Arg Gly 
He Thr Gly 
Pro Ala Gly 

Pro Thr Gly 
Lys Asp Gly 
Glu Leu Pro 



290 
He Lys Gly 

305 
Glu Asp Gly 

320 
Asp Pro Gly 

335 
Val Pro Gly 

350 
Ser He Gly 

365 
Gly Arg Gly 

380 
Pro Thr Gly 

395 
Lys Pro Gly 

410 
Pro Pro Gly 

425 
Phe Pro Gly 

440 
Leu Pro Gly 

455 
Gin Leu Val 

470 



Asp Arg Gly 
Pro Glu Gly 
Pro Leu Gly 
Leu Pro Gly 
Phe Pro Gly 
Thr Pro Gly 
Pro Arg Gly 
Pro Lys Gly 
Glu Arg Gly 
Pro Lys Gly 
His Pro Gly 
Thr Leu Pro 



295 

Glu He Gly 
310 

Pro Lys Gly 
325 

Pro Pro Gly 
340 

Tyr Pro Gly 
355 

Phe Pro Gly 
370 

Lys Pro Gly 
385 

Glu Arg Gly 
400 

Asn Ser Gly 
415 

Pro Asn Gly 
430 

Pro Pro Gly 
445 

Gin Arg Gly 
460 

His Pro Asn 
475 



300 

Pro Pro Gly 
315 

Arg Gly Gly 
330 

Glu Lys Gly 
345 

Arg Gin Gly 
360 

Ala Asn Gly 

375 

Pro Arg Gly 
390 

Pro Arg Gly 
405 

Gly Asp Gly 
420 

Pro Gin Gly 
435 

Pro Pro Gly 
450 

Ala Ser Asp 
465 

Leu His Gly 
480 
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Pro Glu He Leu Asp Val Pro Ser Thr 

485 

K?iJ#^ : 9 
K?iJ<7)g£ : 3 6 

: mm. 

«0» : 1 *tf 

E?iJ©g*I : *©te©&g? (MDNA) 

AAACCATGGC AGTCAGCGAC GAGCTTCCCC AACTGG 36 

szvm^ : i o 

E?lj©ft$ : 2 0 
m<Dl& : 1 

E?iJ©S51 : -e©ffe©fitK (MDN A ) 
AATTGACAAA CCATCCATGG 20 
: 1 1 

E^iogs : 3 3 
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r # a -J - : jgtttR 

E?iJ©aS : ^CDffeO&Sf (^DNA) 

CCATTAAAAT CAGCTAGCAG CAGACATTGG AAG 33 

mm^ : 1 2 

8£?'Jtf>:g£ : 3 6 
WOft : 1 $81 

SE?"J : 

TCTAGAGGAT CCTTAGCTAG CGCCTCTCTG TCCAGG 36 

E*J#-t : 1 3 
85?||©S£ : 5 4 7 

Ericas : ^yf- K 

Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin 

5 10 15 

Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val 

20 25 30 
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Gin Leu Thr Cly Tyr Arg Val Arg Val Thr Pro Lys Clu Lys Thr 

35 40 45 

Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val 

50 55 60 

Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val 

65 70 75 

Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val 

80 85 90 

Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 

95 100 105 

Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg Thr Lys 

HO 115 120 

Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn 

125 130 135 

Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg Ser 

140 145 150 

Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr 

155 160 165 

Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He 

170 175 180 

Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu 

185 190 195 

Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg 

200 205 210 

Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser 
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Pro Pro Arg 
Ala Thr He 
Val He Ala 
Arg Lys Lys 
Thr Gin Val 
Asn Val Gin 
Lys Thr Gly 
Ser Val Val 
Ser Val Tyr 
Gly Val Val 
Arg Val Thr 
Thr Lys Thr 



215 
Glu Val Val 

230 
Thr Gly Leu 

245 
Leu Lys Asn 

260 
Thr Ser Ala 

275 
Thr Pro Thr 

290 
Leu Thr Gly 

305 
Pro Met Lys 

320 
Val Ser Gly 

335 
Ala Leu Lys 

350 
Thr Thr Leu 

365 
Asp Ala Thr 

380 
Glu Thr lie 

395 



Pro Arg Pro 
Glu Pro Gly 
Asn Gin Lys 
He Pro Ala 
Ser Leu Ser 
Tyr Arg Val 
Glu He Asn 
Leu Met Val 
Asp Thr Leu 
Glu Asn Val 
Glu Thr Thr 
Thr Gly Phe 



220 

Arg Pro Gly 
235 

Thr Glu Tyr 
250 

Ser Glu Pro 
265 

Pro Thr Asp 
280 

Ala Gin Trp 
295 

Arg Val Thr 
310 

Leu Ala Pro 
325 

Ala Thr Lys 
340 

Thr Ser Arg 
355 

Ser Pro Pro 
370 

He Thr He 
385 

Gin Val Asp 
400 



225 

Val Thr Glu 
240 

Thr He Tyr 
255 

Leu lie Gly 
270 

Leu Lys Phe 
285 

Thr Pro Pro 
300 

Pro Lys Glu 
315 

Asp Ser Ser 
330 

Tyr Glu Val 
345 

Pro Ala Gin 
360 

Arg Arg Ala 
375 

Ser Trp Arg 
390 

Ala Val Pro 
405 
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Ala Asn Cly Gin Thr 

410 

Arg Ser Tyr Thr He 

425 

He Tyr Leu Tyr Thr 

440 

Val He Asp Ala Ser 

455 

Phe Leu Ala Thr Thr 

470 

Pro Arg Ala Arg He 

485 

Gly Ser Pro Pro Arg 

500 

Thr Glu Ala Thr He 

515 

He Tyr Val He Ala 

530 

He Gly Arg Lys Lys 

545 

E?iJ#^- : 1 4 
S£?i]©g$ : 8 2 6 
B£?iJ©gJ : 7 = j m 

mo&: 1 



Pro He Gin Arg Thr 

415 

Thr Gly Leu Gin Pro 

430 

Leu Asn Asp Asn Ala 

445 

Thr Ala He Asp Ala 

460 

Pro Asn Ser Leu Leu 

475 

Thr Gly Tyr He He 

490 

Glu Val Val Pro Arg 

505 

Thr Gly Leu Glu Pro 

520 

Leu Lys Asn Asn Gin 

535 

Thr Ser 



-ni- 



ne Lys Pro Asp Val 

420 

Gly Thr Asp Tyr Lys 

435 

Arg Ser Ser Pro Val 

450 

Pro Ser Asn Leu Arg 

465 

Val Ser Trp Gin Pro 

480 

Lys Tyr Glu Lys Pro 

495 

Pro Arg Pro Gly Val 

510 

Gly Thr Glu Tyr Thr 

525 

Lys Ser Glu Pro Leu 

540 
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h # n v - : mm 

E9IJ : 

Ala Ala Ser Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp 



10 



15 



Thr Met Arg Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr 



20 



25 



30 



Asn Phe Leu Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val 



35 



40 



45 



Ala Glu Leu Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr 



50 



60 



Asn Leu Leu Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val 



65 



70 



75 



Tyr Glu Gin His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr 



80 



85 



90 



Gly Leu Asp Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala 



95 



100 



105 



Asn Ser Phe Thr Val His Trp He Ala Pro Arg Ala Thr He Thr 



110 



115 



120 



Gly Tyr Arg He Arg His His Pro Glu His Phe Ser Gly Arg Pro 



125 



130 



135 



Arg Glu Asp Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr 



140 



145 



150 



Asn Leu Thr Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu 



155 



160 



165 
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Asn Cly Arg Glu Glu 

170 

Val Ser Asp Val Pro 

185 

Thr Ser Leu Leu lie 

200 

Tyr Tyr Arg He Thr 

215 

Gin Glu Phe Thr Val 

230 

Gly Leu Lys Pro Gly 

245 

Thr Gly Arg Gly Asp 

260 

Asn Tyr Arg Thr Glu 

275 

Ala Pro Thr Asp Leu 

290 

Ser Ala Gin Trp Thr 

305 

Val Arg Val Thr Pro 

320 

Asn Leu Ala Pro Asp 

335 

Val Ala Thr Lys Tyr 



Ser Pro Leu Leu He 

175 

Arg Asp Leu Glu Val 

190 

Ser Trp Asp Ala Pro 

205 

Tyr Gly Glu Thr Gly 

220 

Pro Gly Ser Lys Ser 

235 

Val Asp Tyr Thr He 

250 

Ser Pro Ala Ser Ser 

265 

He Asp Lys Pro Ser 

280 

Lys Phe Thr Gin Val 

295 

Pro Pro Asn Val Gin 

310 

Lys Glu Lys Thr Gly 

325 

Ser Ser Ser Val Val 

340 

Glu Val Ser Val Tyr 



Gly Gin Gin Ser Thr 

180 

Val Ala Ala Thr Pro 

195 

Ala Val Thr Val Arg 

210 

Gly Asn Ser Pro Val 

225 

Thr Ala Thr He Ser 

240 

Thr Val Tyr Ala Val 

255 

Lys Pro He Ser lie 

270 

Thr Ser Ala He Pro 

285 

Thr Pro Thr Ser Leu 

300 

Leu Thr Gly Tyr Arg 

315 

Pro Met Lys Glu He 

330 

Val Ser Gly Leu Met 

345 

Ala Leu Lys Asp Thr 
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Leu Thr Ser 
Val Ser Pro 
Thr He Thr 
Phe Gin Val 
Arg Thr He 
Gin Pro Gly 
Asn Ala Arg 
Asp Ala Pro 
Leu Leu Val 
He lie Lys 
Pro Arg Pro 
Glu Pro Gly 



350 
Arg Pro Ala 

365 
Pro Arg Arg 

380 
He Ser Trp 

395 
Asp Ala Val 

410 

Lys Pro Asp 

425 
Thr Asp Tyr 

440 
Ser Ser Pro 

455 
Ser Asn Leu 

470 
Ser Trp Gin 

485 
Tyr Glu Lys 

500 
Arg Pro Gly 

515 
Thr Glu Tyr 

530 



Gin Gly Val 
Ala Arg Val 
Arg Thr Lys 
Pro Ala Asn 
Val Arg Ser 
Lys He Tyr 
Val Val He 
Arg Phe Leu 
Pro Pro Arg 
Pro Gly Ser 
Val Thr Glu 
Thr lie Tyr 



355 

Val Thr Thr 
370 

Thr Asp Ala 
385 

Thr Glu Thr 
400 

Gly Gin Thr 
415 

Tyr Thr He 
430 

Leu Tyr Thr 
445 

Asp Ala Ser 
460 

Ala Thr Thr 
475 

Ala Arg He 
490 

Pro Pro Arg 

505 

Ala Thr He 
520 

Val He Ala 
535 



360 

Leu Glu Asn 

375 

Thr Glu Thr 
390 

He Thr Gly 
405 

Pro He Gin 
420 

Thr Gly Leu 
435 

Leu Asn Asp 
450 

Thr Ala He 
465 

Pro Asn Ser 
480 

Thr Gly Tyr 
495 

Glu Val Val 
510 

Thr Gly Leu 

525 

Leu Lys Asn 
540 
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Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr Ser Ala 



545 



550 



r- *~ r 

000 



He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr 



560 



565 



570 



Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly 



575 



580 



585 



Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys 



590 



595 



600 



Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly 



605 



610 



615 



Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys 



620 



625 



630 



Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr Leu 



635 



640 



645 



Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr 



650 



655 



660 



Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He 



665 



670 



675 



Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 



680 



685 



690 



He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr 



695 



700 



705 



Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu 



710 



715 



720 



Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr 
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725 730 735 

Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr Pro 

740 745 750 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr 

755 760 765 

Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

770 775 780 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

785 790 795 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

800 805 810 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

815 820 825 

Ser 



se?'j#^- : 1 5 

E?iJ©ft£ : 3 

E?iJ©£i : 

mv>& : 1 *tl 

h#n -J- : mm 

: *0{fe©ra (nfiSD N A) 

E?"J : 

AAACCATGGC AGCTAGCGCT ATTCCTGCAC CAACTGAC 38 



E5i|#-«f : 1 6 
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E5»J©g$ : 3 6 

miwm mm 

«Oft : 1 

£?il©as : -e©ft!z©M (MDNA) 

AAAGGATCCC TAACTAGTCT TTTTCCTTCC AATCAG 36 

l£?'J#^ : 1 7 
E?iJ©:g* : 1 6 4 4 
E?iJOS2 : m 

htfn is- : 

EWilJg : *©ftb<7)M (AlOt: 'J^f- K£n- KtSDNA) 
E?"J : 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CACCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 
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AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CCCAATGTTC AGCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTG TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATG ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 

GCACCATCCA ACCTGCGTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAAGTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

CTGATTGGAA GGAAAAAGAC TACT 1644 



: 1 8 
E5l|<D§£ : 3 7 

m<D& : i^m 

h o ^ - : liffi 
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AAACCATGGC AGCTACCCCC ACTGACCTGC GATTCAC 37 
E7i|#*f : 1 9 

se^'iog ^ : 3 8 

SE?iJ©^^ : *©ffe©&K (afiJcD N A) 

se^ij : 

AAAAGATCTC TAACTAGTGG ATGGTTTGTC AATTTCTG 38 
S£?'J#-^ : 2 0 

K?iJ©g£ : 2 4 8 1 

*<0» : 2*11 

i£?'J©fl5i : -E-©ffe©&& CAI®# 'J K*3- KtSDNA) 

ATGGCAGCTA GCCCCACTGA CCTGCGATTC ACCAACATTG GTCCAGACAC CATGCGTGTC 60 

ACCTGGGCTC CACCCCCATC CATTGATTTA ACCAACTTCC TGGTGCGTTA CTCACCTGTG 120 

AAAAATGAGG AAGATGTTGC AGAGTTGTCA ATTTCTCCTT CAGACAATGC AGTGGTCTTA 180 

ACAAATCTCC TGCCTGGTAC AGAATATGTA GTGAGTGTCT CCAGTGTCTA CGAACAACAT 240 

GAGAGCACAC CTCTTAGAGG AAGACAGAAA ACAGGTCTTG ATTCCCCAAC TGGCATTGAC 300 

TTTTCTGATA TTACTGCCAA CTCTTTTACT GTGCACTGGA TTGCTCCTCG AGCCACCATC 360 
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ACTCGCTACA GCATCCGCCA TCATCCCGAG CACTTCAGTG GGAGACCTCG AGAAGATCGG 420 

GTGCCCCACT CTCGGAATTC CATCACCCTC ACCAACCTCA CTCCAGGCAC AGAGTATGTG 480 

GTCAGCATCG TTGCTCTTAA TGGCAGAGAG GAAAGTCCCT TATTGATTCG CCAACAATCA 540 

ACAGTTTCTG ATGTTCCGAG GGACCTGGAA GTTGTTGCTG CGACCCCCAC CAGCCTACTG 600 

ATCAGCTGGG ATGCTCCTGC TGTCACAGTG AGATATTACA GGATCACTTA CGGAGAAACA 660 

GGAGGAAATA GCCCTGTCCA GGAGTTCACT GTGCCTGGGA GCAAGTCTAC AGCTACCATC 720 

AGCGGCCTTA AACCTGGAGT TGATTATACC ATCACTGTGT ATGCTGTCAC TGGCCGTGGA 780 

GACAGCCCCG CAAGCAGCAA GCCAATTTCC ATTAATTACC GAACAGAAAT TGACAAACCA 840 

TCCACTAGCG CTATTCCTGC ACCAACTGAC CTGAAGTTCA CTCAGGTCAC ACCCACAAGC 900 

CTGAGCGCCC AGTGGACACC ACCCAATGTT CAGCTCACTG GATATCGAGT GCGGGTGACC 960 

CCCAAGGAGA AGACCGGACC AATGAAAGAA ATCAACCTTG CTCCTGACAG CTCATCCGTG 1020 

GTTGTATCAG GACTTATGGT GGCCACCAAA TATGAAGTGA GTGTCTATGC TCTTAAGGAC 1080 

ACTTTGACAA GCAGACCAGC TCAGGGTGTT GTCACCACTC TGGAGAATGT CAGCCCACCA 1140 

AGAAGGGCTC GTGTGACAGA TGCTACTGAG ACCACCATCA CCATTAGCTG GAGAACCAAG 1200 

ACTGAGACGA TCACTGGCTT CCAAGTTGAT GCCGTTCCAG CCAATGGCCA GACTCCAATC 1260 

CAGAGAACCA TCAAGCCAGA TGTCAGAAGC TACACCATCA CAGGTTTACA ACCAGGCACT 1320 

GACTACAAGA TCTACCTGTA CACCTTGAAT GACAATGCTC GGAGCTCCCC TGTGGTCATC 1380 

GACGCCTCCA CTGCCATTCA TGCACCATCC AACCTGCGTT TCCTGGCCAC CACACCCAAT 1440 

TCCTTGCTGG TATCATGGCA GCCGCCACGT GCCAGGATTA CCGGCTACAT CATCAAGTAT 1500 

GAGAAGCCTG GGTCTCCTCC CAGAGAAGTG GTCCCTCGGC CCCGCCCTGG TGTCACAGAG 1560 

GCTACTATTA CTGGCCTGGA ACCGGGAACC GAATATACAA TTTATGTCAT TGCCCTGAAG 1620 

AATAATCAGA AGAGCGAGCC CCTGATTGGA AGGAAAAAGA CTAGCGCTAT TCCTGCACCA 1680 

ACTGACCTGA AGTTCACTCA GGTCACACCC ACAAGCCTGA GCGCCCAGTG GACACCACCC 1740 

AATGTTCAGC TCACTGGATA TCGAGTGCGG GTGACCCCCA AGGAGAAGAC CGGACCAATG 1800 

AAAGAAATCA ACCTTGCTCC TGACAGCTCA TCCGTGGTTG TATCAGGACT TATGGTGGCC 1960 
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ACCAAATATG AAGTGAGTGT CTATGCTCTT AAGGACACTT TGACAAGCAG ACCAGCTCAG 1920 

GGTGTTGTCA CCACTCTGGA GAATGTCAGC CCACCAAGAA GGGCTCGTGT GACAGATGCT 1980 

ACTGAGACCA CCATCACCAT TAGCTGGAGA ACCAAGACTG AGACGATCAC TCGCTTCCAA 2040 

GTTGATGCCG TTCCAGCCAA TGGCCAGACT CCAATCCAGA GAACCATCAA GCCAGATGTC 2100 

AGAAGCTACA CCATCACAGG TTTACAACCA GGCACTGACT ACAAGATCTA CCTGTACACC 2160 

TTGAATCACA ATGCTCGGAG CTCCCCTGTG CTCATCGACG CCTCCACTGC CATTGATGCA 2220 

CCATCCAACC TGCGTTTCCT GGCCACCACA CCCAATTCCT TGCTGGTATC ATGGCAGCCG 2280 

CCACGTGCCA GGATTACCGG CTACATCATC AAGTATGAGA AGCCTGGGTC TCCTCCCAGA 2340 

GAAGTGGTCC CTCGGCCCCG CCCTGGTGTC ACAGAGGCTA CTATTACTGG CCTGGAACCG 2400 

GGAACCGAAT ATACAATTTA TGTCATTGCC CTGAAGAATA ATCAGAAGAG CGAGCCCCTG 2460 

ATTGGAAGGA AAAAGACTAG T 2481 

mm^ : 2 i 

IE?'J©^£ : 4 7 2 

m®& : 1 

Pro Thr Asp Leu Arg Phe Thr Asn lie Cly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 
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Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



50 



55 



60 



Pro Cly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 



65 



70 



75 



His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 



80 



85 



90 



Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 



95 



100 



105 



Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 



110 



115 



120 



lie Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 



125 



130 



135 



Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 



140 



145 



150 



Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 



155 



160 



165 



Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 



170 



175 



180 



Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 



185 



190 



195 



Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 



' 200 



205 



210 



He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 



215 



220 



225 



Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
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Pro Gly Val 
Gly Asp Ser 
Thr Glu He 
Leu Lys Phe 
Thr Pro Pro 
Pro Lys Glu 
Asp Ser Ser 
Tyr Glu Val 
Pro Ala Gin 
Arg Arg Ala 
Ser Trp Arg 
Ala Val Pro 



230 

Asp Tyr Thr 
245 

Pro Ala Ser 

260 
Asp Lys Pro 

275 
Thr Gin Val 

290 
Asn Val Gin 

305 
Lys Thr Gly 

320 
Ser Val Val 

335 
Ser Val Tyr 

350 
Gly Val Val 

365 
Arg Val Thr 

380 
Thr Lys Thr 

395 
Ala Asn Gly 

410 



He Thr Val 
Ser Lys Pro 
Ser Met Ala 
Thr Pro Thr 
Leu Thr Gly 
Pro Met Lys 
Val Ser Gly 
Ala Leu Lys 
Thr Thr Leu 
Asp Ala Thr 
Glu Thr He 
Gin Thr Pro 

— 123 — 



235 

Tyr Ala Val 
250 

He Ser He 
265 

He Pro Ala 
280 

Ser Leu Ser 
295 

Tyr Arg Val 
310 

Glu He Asn 

325 

Leu Met Val 
340 

Asp Thr Leu 
355 

Glu Asn Val 
370 

Glu Thr Thr 
385 

Thr Gly Phe 
400 

He Gin Arg 
415 



240 

Thr Gly Arg 

255 

Asn Tyr Arg 
270 

Pro Thr Asp 
285 

Ala Gin Trp 
300 

Arg Val Thr 
315 

Leu Ala Pro 
330 

Ala Thr Lys 
345 

Thr Ser Arg 

- 360 
Ser Pro Pro 

375 

He Thr He 
390 

Gin Val Asp 
405 

Thr He Lys 
420 
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Pro Asp Val 
Asp Tyr Lys 



Ser Pro Val 



Asn Leu Arg 



Arg Ser Tyr 

425 
He Tyr Leu 

440 
Val He Asp 

455 
Phe Leu Ala 

470 



Thr lie Thr 
Tyr Thr Leu 
Ala Ser Thr 
Thr 



Cly Leu Gin 
430 

Asn Asp Asn 
445 

Ala He Asp 
460 



Pro Gly Thr 
435 

Ala Arg Ser 
450 

Ala Pro Ser 
465 



K?ij#^ : 2 2 
E?iJ©^$ : 4 5 7 



1£?|J©M : 7; 7 

«©a : i *a 



K?"J : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 



1 



5 



10 



15 



Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 



20 



25 



30 



Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 



35 



40 



45 



Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



50 



60 



Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 



260 



265 



270 



Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 



275 



280 



285 



Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp 



290 



295 



300 



Arg Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp Ala Val 



305 



310 



315 



Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp 



320 



325 



330 



Val Arg Ser Tyr Thr lie Thr Gly Leu Gin Pro Gly Thr Asp Tyr 



335 



340 



345 



Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 



350 



355 



360 



Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 



365 



370 



375 



Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 



380 



385 



390 



Pro Pro Arg Ala Arg lie Thr Gly Tyr He He Lys Tyr Glu Lys 



395 



400 



405 



Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 



410 



415 



420 



Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 



425 



430 



435 



Thr lie Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 
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440 

Leu He Gly Arg Lys Lys Thr 

455 



445 



450 



EfllS^- : 2 3 

: 5 4 9 



mom : i *ii 



h#vj-: mm 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 



1 



5 



10 



15 



Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 



20 



25 



30 



Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 



35 



40 



45 



Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 



50 



00 



60 



Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 



65 



70 



75 



His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 



80 



85 



90 



Ser Pro Thr Gly He Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 



95 



100 



105 



- 127 - 



600043121 .022 



WO 97/18318 



PCT/JP96/03254 



Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 



110 



115 



120 



He Arg His His Pro Clu His Phe Ser Gly Arg Pro Arg Glu Asp 



125 



130 



135 



Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 



140 



145 



150 



Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu Asn Gly Arg 



155 



160 



165 



Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 



170 



175 



180 



Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 



185 



190 



195 



Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 



200 



205 



210 



He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 



215 



220 



225 



Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 



230 



235 



240 



Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 



245 



250 



255 



Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser lie Asn Tyr Arg 



260 



265 



270 



Thr Glu He Asp Lys Pro Ser Met Ala lie Pro Ala Pro Thr Asp 



275 



280 



285 



Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 



-128- 



OO0043121.022 



WO 97/18318 



PCT/JP96/03254 



Thr Pro Pro 
Pro Lys Glu 
Asp Ser Ser 
Tyr Glu Val 
Pro Ala Gin 
Arg Arg Ala 
Ser Trp Arg 
Ala Val Pro 
Pro Asp Val 
Asp Tyr Lys 
Ser Pro Val 
Asn Leu Arg 



290 
Asn Val Gin 

305 
Lys Thr Gly 

320 
Ser Val Val 

335 
Ser Val Tyr 

350 
Gly Val Val 

365 
Arg Val Thr 

380 
Thr Lys Thr 

395 
Ala Asn Gly 

410 
Arg Ser Tyr 

425 
He Tyr Leu 

440 
Val He Asp 

455 
Phe Leu Ala 

470 



Leu Thr Gly 
Pro Met Lys 
Val Ser Gly 
Ala Leu Lys 
Thr Thr Leu 
Asp Ala Thr 
Glu Thr He 
Gin Thr Pro 
Thr He Thr 
Tyr Thr Leu 
Ala Ser Thr 
Thr Thr Pro 



295 

Tyr Arg Val 
310 

Glu He Asn 
325 

Leu Met Val 
340 

Asp Thr Leu 
355 

Glu Asn Val 
370 

Glu Thr Thr 
385 

Thr Gly Phe 
400 

He Gin Arg 

415 

Gly Leu Gin 
430 

Asn Asp Asn 
445 

Ala He Asp 
460 

Asn Ser Leu 
475 



300 

Arg Val Thr 
315 

Leu Ala Pro 
330 

Ala Thr Lys 
345 

Thr Ser Arg 
360 

Ser Pro Pro 

* 

375 

He Thr He 
390 

Gin Val Asp 
405 

Thr He Lys 
420 

Pro Gly Thr 
435 

Ala Arg Ser 
450 

Ala Pro Ser 
465 

Leu Val Ser 
480 



-129- 



G00043121.022 



WO 97/18318 



PCT/JP96/03254 



Trp Gin Pro Pro Arg 

485 

Glu Lys Pro Gly Ser 

500 

Pro Gly Val Thr Glu 

515 

Glu Tyr Thr He Tyr 

530 

Glu Pro Leu He Gly 

545 

mno&z : 5 7 4 

K?|J©M : 7 = J & 

p#ny- : mm 

Pro Thr Asp Leu Arg 
1 5 
Val Thr Trp Ala Pro 

20 

Val Arg Tyr Ser Pro 

35 

Ser He Ser Pro Ser 



Ala Arg He Thr Gly 

490 

Pro Pro Arg Glu Val 

505 

Ala Thr He Thr Gly 

520 

Val lie Ala Leu Lys 

535 

Arg Lys Lys Thr 



Phe Thr Asn lie Gly 

10 

Pro Pro Ser He Asp 

25 

Val Lys Asn Glu Glu 

40 

Asp Asn Ala Val Val 

- 130 - 



Tyr He He Lys Tyr 

495 

Val Pro Arg Pro Arg 

510 

Leu Glu Pro Gly Thr 

525 

Asn Asn Gin Lys Ser 

540 



Pro Asp Thr Met Arg 

15 

Leu Thr Asn Phe Leu 

30 

Asp Val Ala Glu Leu 

45 

Leu Thr Asn Leu Leu 
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Pro Gly Thr 
His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
lie Thr Tyr 
Thr Val Pro 



50 

Glu Tyr Val 

65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 
110 

His Pro Glu 
125 

His Ser Arg 
140 

Glu Tyr Val 
155 

Pro Leu Leu 
170 

Asp Leu Glu 
185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 



Val Ser Val 
Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
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55 

Ser Ser Val 
70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr lie Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 

205 

Ser Pro Val 
220 

Thr He Ser 
235 



60 

Tyr Glu Gin 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 
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Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 



245 



250 



255 



Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 



260 



265 



270 



Thr Glu He Asp Lys Pro Ser Met Ala lie Pro Ala Pro Thr Asp 



275 



280 



285 



Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 



290 



295 



300 



Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 



305 



310 



315 



Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 



320 



325 



330 



Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 



335 



340 



345 



Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 



350 



355 



360 



Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 



365 



370 



375 



Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 



380 



385 



390 



Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 



395 



400 



405 



Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 



410 



415 



420 



Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 
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425 

Asp Tyr Lys He Tyr 

440 

Ser Pro Val Val He 

455 

Asn Leu Arg Phe Leu 

470 

Trp Gin Pro Pro Arg 

485 

Clu Lys Pro Gly Ser 

500 

Pro Gly Val Thr Glu 

515 

Glu Tyr Thr He Tyr 

530 

Glu Pro Leu He Gly 

545 

Val Thr Leu Pro His 

560 

Val Pro Ser Thr 

E^IM : 2 5 
E?iJ©g£ -.274 

ioa : i*m 



430 

Leu Tyr Thr Leu Asn 

445 

Asp Ala Ser Thr Ala 

460 

Ala Thr Thr Pro Asn 

475 

Ala Arg He Thr Gly 

490 

Pro Pro Arg Glu Val 

505 

Ala Thr He Thr Gly 

520 

Val lie Ala Leu Lys 

535 

Arg Lys Lys Thr Asp 

550 

Pro Asn Leu His Gly 

565 
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435 

Asp Asn Ala Arg Ser 

450 

He Asp Ala Pro Ser 

465 

Ser Leu Leu Val Ser 

480 

Tyr lie He Lys Tyr 

495 

Val Pro Arg Pro Arg 

510 

Leu Glu Pro Gly Thr 

525 

Asn Asn Gin Lys Ser 

540 

Glu Leu Pro Gin Leu 

555 

Pro Glu lie Leu Asp 

570 
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h a v - : 

^\\<Dmm : 

K?'J : 

Pro Thr Asp 
1 

Val Thr Trp 
Val Arg Tyr 

Ser He Ser 
Pro Gly Thr 
His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 

i 

Pro Gly Thr 



it «tf* 

Leu Arg Phe 

o 

Ala Pro Pro 
20 

Ser Pro Val 

35 

Pro Ser Asp 
50 

Glu Tyr Val 
65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 
110 

His Pro Glu 
125 

His Ser Arg 
140 

Glu Tyr Val 
155 



Thr Asn lie 

Pro Ser lie 
Lys Asn Glu 
Asn Ala Val 
Val Ser Val 
Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser lie 
Val Ser He 



Gly Pro Asp 
10 

Asp Leu Thr 

25 

Glu Asp Val 
40 

Val Leu Thr 

55 

Ser Ser Val 
70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr lie Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 



Thr Met Arg 

15 

Asn Phe Leu 
30 

Ala Glu Leu 
45 

Asn Leu Leu 
60 

Tyr Glu Gin 
75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 

135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 
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Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp 
: 2 6 

SE?|J©:5£ : 1 3 7 4 
K?"J©M : 

b # a : j - : mm 

E?'J : 

ATGCCCACTG ACCTGCGATT CACCAACATT GGTCCAGACA CCATGCGTGT CACCTGGGCT 60 
CCACCCCCAT CCATTGATTT AACCAACTTC CTGGTGCGTT ACTCACCTGT GAAAAATGAG 120 
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GAAGATGTTG CAGAGTTGTC 

UIIM VII 1 U 1 I VI V/ i I \l 1 \ \J 1 1 U 1 V< 


AATTTCTCCT 


TCAGACAATG CAGTGGTCTT AACAAATCTC 

| W ' * VJ I ft V* III! ft V* 1 ■ * * V XJ< «> W # ft 1 1 i 1 (Hill ft VjS 1 V> 


180 


CTGCCTGGTA CAGAATATGT 

Vy • VJ 1 Vy \y 1 I J I Vy/lVIJlil 1 ll 1 u I 


AGTGAGTGTC 

» I VJ 1 VJ J 1 VJ J VI 1 Vi 


TCCAGTGTCT ACGAACAACA TGAGAGCACA 

ft \V V I ft V* ft w * V^ • * • V^ V>* • » * * V 4ft ft VJ i ft VJ J ft v# vy i ft Vf* 4 i 


240 

w * vy 


CCTCTTAGAG GAAGACAGAA 

vv V*» * Vy * * * * V* J I \J \J i U 1 v 11 v/i I VJ / \ J I 


AACAGGTCTT 

l\ it Vy J • VIVI J v 1 ■ 


GATTCCCCAA CTGGCATTGA CTTTTCTGAT 


300 

vy v/ vi" 


ATTACTGCCA ACTCTTTTAC 

1 ft JJ ft ' ft W & VJ W J 1 ft V> ft V_> 1 1 1 1 J 1 V> 


TGTGCACTGG 

ft VJ ft VJ W i 1 \J 1 VJ VJ 


ATTGCTCCTC GAGCCACCAT CACTGGCTAC 

1 1 1 ft V^ V^ ■ V^ V» J> * • V^ ^» ■ • V^ 1 l 1 vx ■ » V^ ■ VJ* 111 


360 


AGGATCCGCC ATCATCCCGA 


GCACTTCAGT 

VJ Vy J 1 Vy 1 1 Vyi 1 VJ I 


GGGAGACCTC GAGAAGATCG GGTGCCCCAC 

\j vj 1 v# j ■ ^jjj i » v^ a ^> j a vjj i * 4 ■ x# i * JJ* \j vi v.* jx w v^ Vp* v^ » & v*' 


420 


TCTCGGAATT CCATCACCCT 

1 V> 1 Vy VIVJAn l l LUll 1 L/IUUt' 1 


CACCAACCTC 

VllvVJl/lVv 1 Vy 


ACTCCAGGCA CAGAGTATGT GGTCAGCATC 

1 ft V> ■ W 1 1 VJ> VJ V_/ J ft Vj/ p i VJ i 1 VJ ft 1 • ft VJ ft VJ VJ ft V^ | i V/ W lift w 


480 

■ VJ w 


GTTGCTCTTA ATGGCAGAGA 


GGAAAGTCCC 

VJVISWW1VJ J Vyvyvy 


TTATTGATTG GCCAACAATC AACAGTTTCT 

1 til* i v J k • I v VJ v U k vi 1 J k ft v> Jkik vi i vJ ft i i j- 


540 


gatgttppga gggapptgga 

UA I U I IVyVyUfl VlUUAUulUUrt 


AGTTGTTGPT 

AM 1 1 U 1 I vl V 1 


GPGACCCPCA CCAGCPTACT GATCAGCTGG 

UvUnvvUVwivvvA wViiUwLln^l VJfl 1 v>r»vJv> I vjvj 




GATGPTPPTG PTGTPAPAGT 


GAGATATTAP 

UA vl A I A 1 I A Vy 


AGGATCACTT APGGAGAAAC AGGAGGAAAT 

/l VJVJ A 1 V/AL 1 1 /i L/VJvI/i \Jl\i\i\ V iTVJVJ/iVJVJ/iJi/i 1 


660 


AGPPPTPTPP APPAPTTPAP 

AUvyVyVy 1 vl 1 V-Vv AUU AU I 1 tAv 


TPTPPPTP.P.P 

I U 1 UV/Vy 1 UUU 


AP.PAAGTPTA PAGPTACPAT CAGCGGCCTT 

AUVvAAU 1 Vy 1 A VjIIUU I 1 LAUUuUUvv 1 1 


7?0 


AAAPPTGGAG TTGATTATAP 

AAAv#vylUUAU X J UA 1 lAlnv 


PATPAPTGTG 

Vy A Ivnt JU1U 


TATGPTGTPA CTGGCCGTGG AGACAGCCCC 

1 A 1 \JVy 1 Vl 1 VyA Vy 1 VJ VJ Vy wVJi 1 VJ VJ D VJ J l VUUvV/V/Vv 


780 

i uu 


GPAAGrAGPA AGPPAATTTP 

UVA AUUAUVyA AU WAA 1 1 1 V* 


PATTAATTAP 

vyA 1 1 AA 1 1 nv 


PGAACAGAAA TTGACAAACC ATCCATGGCA 

Vy VI A ft Vy A VJ f 1 li n I I VJ i 1 Vy I \ i 1 i 1 Vy Vj il 1 vV/ll 1 VIVJwil 


840 

Vy • VJ 


nrrr,GGAnpA tpappapp.pt 


PPPPGPPTTG 

UvA/VyUVyVy 1 lU 


PPPGAGGATG GCGGCAGCGG CGCCTTCCCG 

Vy Vy V> VJ A VJ VI A I VJ VjTVyVJ VI Vy A VI VyVJ VJ Vy VJ Vy Vy 1 1 Vy Vy Vy VJ 


900 


PPCGGPPAPT TPAAGGAPPP 

V/LVuUww/iwl 1 Vy A AUU A vyVyVy 


PA AGPGGPTG 

VyAAUVyUUVy I U 


TACTGCAAAA ACGGGGGCTT CTTCCTGCGC 

1 A Vy 1 VPVyAAAJl JIVyVJVJVJVIVJVy 11 Vy J I V/ Vy ■ VI Vy VJ Vy 


960 


ATCCACCPPG ACGGPPGAGT 

A J VsVyA VyV/VyVy vJ AvUU^vUnu 1 


TGACGGGGTC 

1 VJ A vy UUU VI 1 Vy 


CGGGAGAAGA GCGACCCTCA CATCAAGCTA 

v/ \J VI VJ ikvJiiMViik \J vv vj j ft \v W vy ft w i ft v> J ft * v i m i u w * » * 


1020 

A. V/ M V/ 


CAACTTCAAG CAGAAGAGAG 


AGGAGTTGTG 

/ 1 vj vj /i vj j i vj j vj 
» 


TCTATCAAAG GAGTGTGTGC TAACCGTTAC 

X v> ft i ft ft v«* i ft ft ft ■ i vj VJ i a vj * vj * v* ft w vx ft. 4 » j ft vy v v* ft i 1 1 v 


1080 

J> V/ VJ V 


CTGGCTATGA AGGAAGATGG 


AAGATTACTG 


GCTTCTAAAT GTGTTACGGA TGAGTGTTTC 


1140 


TTTTTTGAAC GATTGGAATC 


TAATAACTAC 


AATACTTACC GCTCAAGGAA ATACACCAGT 


1200 


TGGTATGTGG PAPTGAAAPG 

i viu i A l vl I UU vvA V 1 vl AAAv/vl 


AAPTGGGPAG 

AAV 1 UUUVvAU 


TATAAACTTG GATCCAAAAC AGGACCTGGG 

1 f\ A 4 l / ft * 1 v ft ft VJ vJ ill V> v> iftl ftffti l w i ft w vy 4 ft vw ft v# v# v* 


1260 

■ft. ft^ w V 


CAGAAAGCTA TACTTTTTCT 


TCCAATGTCT 


GPTGCTAGCG ACGAGCTTCC CCAACTGGTA 

VJ \y I VI Vy 1 A VJ Vy VJ (|V/vitVJV 1 I Vy Vy V/WJIIIV/ 1 VIVI 1 II 


1320 


ACCCTTCCAC ACCCCAATCT 


TCATGGACCA 


GAGATCTTGG ATGTTCCTTC CACA 


1374 


S5?'J#^ : 2 7 








: 1 4 1 6 
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E?'l : 

CCCACTGACC TGCGATTCAC CAACATTGGT CCAGACACCA TGCGTGTCAC CTGGGCTCCA 60 

CCCCCATCCA TTGATTTAAC CAACTTCCTG GTGCGTTACT CACCTGTGAA AAATGAGGAA 120 

GATGTTGCAG AGTTGTCAAT TTCTCCTTCA GACAATGCAG TGGTCTTAAC AAATCTCCTG 180 

CCTGGTACAG AATATGTAGT GAGTGTCTCC AGTGTCTACG AACAACATGA GAGCACACCT 240 

CTTAGAGGAA GACAGAAAAC AGGTCTTGAT TCCCCAACTG GCATTGACTT TTCTGATATT 300 

ACTGCCAACT CTTTTACTGT GCACTGGATT GCTCCTCGAG CCACCATCAC TGGCTACAGG 360 

ATCCGCCATC ATCCCGAGCA CTTCAGTGGG AGACCTCGAG AAGATCGGGT GCCCCACTCT 420 

CGGAATTCCA TCACCCTCAC CAACCTCACT CCAGGCACAG AGTATGTGGT CAGCATCGTT 480 

GCTCTTAATG GCAGAGAGGA AAGTCCCTTA TTGATTGGCC AACAATCAAC AGTTTCTGAT 540 

GTTCCGAGGG ACCTGGAAGT TGTTGCTGCG ACCCCCACCA GCCTACTGAT CAGCTGGGAT 600 

GCTCCTGCTG TCACAGTGAG ATATTACAGG ATCACTTACG GAGAAACAGG AGGAAATAGC 660 

CCTGTCCAGG AGTTCACTGT GCCTG.GGAGC AAGTCTACAG CTACCATCAG CGGCCTTAAA 720 

CCTGGAGTTG ATTATACCAT CACTGTGTAT GCTGTCACTG GCCGTGGAGA CAGCCCCGCA 780 

AGCAGCAAGC CAATTTCCAT TAATTACCGA ACAGAAATTG ACAAACCATC CATGGCTATT 840 

CCTGCACCAA CTGACCTGAA GTTCACTCAG GTCACACCCA CAAGCCTGAG CGCCCAGTGG 900 

ACACCACCCA ATGTTCAGCT CACTGGATAT CGAGTGCGGG TGACCCCCAA GGAGAAGACC 960 

GGACCAATGA AAGAAATCAA CCTTGCTCCT GACAGCTCAT CCGTGGTTGT ATCAGGACTT 1020 

ATGGTGGCCA CCAAATATGA AGTGAGTGTC TATGCTCTTA AGGACACTTT GACAAGCAGA 1080 

CCAGCTCAGG GTGTTGTCAC CACTCTGGAG AATGTCAGCC CACCAAGAAG GGCTCGTGTG 1140 

ACAGATGCTA CTGAGACCAC CATCACCATT AGCTGGAGAA CCAAGACTGA CACGATCACT 1200 

GGCTTCCAAG TTGATGCCGT TCCAGCCAAT GGCCAGACTC CAATCCAGAG AACCATCAAG 1260 
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CCAGATGTCA GAACCTACAC CATCACAGGT TTACAACCAG GCACTGACTA CAAGATCTAC 1320 
CTGTACACCT TGAATGACAA TGCTCGGAGC TCCCCTGTGG TCATCGACGC CTCCACTGCC 1380 
ATTGATGCAC CATCCAACCT GCGTTTCCTG GCCACC 1416 

E?IJ1^ : 2 8 

i2?iJ©^$ : 3 5 
Se^ijO^ : 7 « J g£ 

h#ai/*-:it«ltt 
E9IJ : 

Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly Gin Arg 
15 10 15 

Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly lie Thr 

20 25 30 

Gly Lys Pro Gly Pro 

35 

E?|J#-S| : 2 9 
B£?']©^$ : 3 0 2 

SEWS*! : K 
SE^ij : 
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Pro Thr Asp 
1 

Val Thr Trp 
Val Arg Tyr 
Ser He Ser 
Pro Gly Thr 
His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 



Leu Arg Phe 

5 

Ala Pro Pro 
20 

Ser Pro Val 
35 

Pro Ser Asp 
50 

Glu Tyr Val 
65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 

110 
His Pro Glu 

125 

His Ser Arg 

140 
Glu Tyr Val 

155 
Pro Leu Leu 
170 

Asp Leu Glu 



Thr Asn He 

Pro Ser lie 

Lys Asn Glu 

Asn Ala Val 

Val Ser Val 

Arg Gly Arg 

Phe Ser Asp 

Pro Arg Ala 

His Phe Ser 

Asn Ser lie 

Val Ser He 

He Gly Gin 

Val Val Ala 
- 139 - 



Gly Pro Asp 
10 

Asp Leu Thr 
25 

Glu Asp Val 
40 

Val Leu Thr 
55 

Ser Ser Val 
70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 



Thr Met Arg 
15 

Asn Phe Leu 
30 

Ala Glu Leu 
45 

Asn Leu Leu 
60 

Tyr Glu Gin 

75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
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185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr lie Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Asp Glu Leu Pro Gin Leu Val Thr 

275 280 285 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

290 295 300 

Ser Thr 

mm^ : 3 o 

: 5 7 3 

h* o •>*- : mm 

Met Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr 
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Gin Val Thr 
Val Gin Leu 

Thr Gly Pro 
Val Val Val 
Val Tyr Ala 
Val Val Thr 
Val Thr Asp 
Lys Thr Glu 
Asn Gly Gin 
Ser Tyr Thr 
Tyr Leu Tyr 
lie Asp Ala 



5 

Pro Thr Ser 

20 

Thr Gly Tyr 

35 

Met Lys Glu 
50 

Ser Gly Leu 
65 

Leu Lys Asp 
80 

Thr Leu Glu 
95 

Ala Thr Glu 
110 

Thr He Thr 

125 

Thr Pro He 
140 

lie Thr Gly 
155 

Thr Leu Asn 
170 

Ser Thr Ala 
185 



Leu Ser Ala 
Arg Val Arg 

He Asn Leu 
Met Val Ala 
Thr Leu Thr 
Asn Val Ser 
Thr Thr lie 
Gly Phe Gin 
Gin Arg Thr 
Leu Gin Pro 
Asp Asn Ala 
He Asp Ala 



10 

Gin Trp Thr 

25 

Val Thr Pro 
40 

Ala Pro Asp 

55 

Thr Lys Tyr 
70 

Ser Arg Pro 
85 

Pro Pro Arg 
100 

Thr He Ser 
115 

Val Asp Ala 
130 

He Lys Pro 
145 

Gly Thr Asp 
160 

Arg Ser Ser 
175 

Pro Ser Asn 
190 



15 

Pro Pro Asn 
30 

Lys Glu Lys 
45 

Ser Ser Ser 
60 

Glu Val Ser 
75 

Ala Gin Gly 
90 

Arg Ala Arg 
105 

Trp Arg Thr 
120 

Val Pro Ala 
135 

Asp Val Arg 
150 

Tyr Lys He 
165 

Pro Val Val 
180 

Leu Arg Phe 
195 
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Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro 



200 



205 



210 



Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly 



215 



220 



225 



Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr 



230 



235 



240 



Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He 



245 



250 



255 



Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He 



260 



265 



270 



Gly Arg Lys Lys Thr Ala He Pro Ala Pro Thr Asp Leu Lys Phe 



275 



280 



285 



Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 



290 



295 



300 



Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 



305 



310 



315 



Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 



320 



325 



330 



Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 



335 



340 



345 



Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 



350 



355 



360 



Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 



365 



370 



375 



Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 
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Thr Lys Thr 
Ala Asn Gly 
Arg Ser Tyr 
He Tyr Leu 
Val He Asp 
Phe Leu Ala 
Pro Arg Ala 
Gly Ser Pro 
Thr Glu Ala 
He Tyr Val 
He Gly Arg 
Leu Pro His 



380 
Glu Thr He 
395 

Gin Thr Pro 

410 
Thr He Thr 

425 
Tyr Thr Leu 

440 
Ala Ser Thr 

455 
Thr Thr Pro 

470 
Arg He Thr 

485 
Pro Arg Glu 

500 
Thr lie Thr 

515 
He Ala Leu 

530 
Lys Lys Thr 

545 
Pro Asn Leu 

560 



Thr Gly Phe 
He Gin Arg 

Gly Leu Gin 
Asn Asp Asn 

Ala He Asp 
Asn Ser Leu 
Gly Tyr lie 
Val Val Pro 
Gly Leu Glu 
Lys Asn Asn 
Ser Asp Glu 
His Gly Pro 
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385 

Gin Val Asp 
400 

Thr He Lys 
415 

Pro Gly Thr 
430 

Ala Arg Ser 
445 

Ala Pro Ser 
460 

Leu Val Ser 
475 

He Lys Tyr 
490 

Arg Pro Arg 

505 

Pro Gly Thr 
520 

Gin Lys Ser 
535 

Leu Pro Gin 
550 

Glu lie Leu 
565 



390 

Ala Val Pro 
405 

Pro Asp Val 
420 

Asp Tyr Lys 
435 

Ser Pro Val 
450 

Asn Leu Arg 
465 

Trp Gin Pro 
480 

Glu Lys Pro 
495 

Pro Gly Val 
510 

Glu Tyr Thr 
525 

Glu Pro Leu 
540 

Leu Val Thr 

555 

Asp Val Pro 
570 
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Ser Thr Ser 

E?iJS^ : 3 1 
E?i|©ft$ : 3 7 
E5iJ©22 : mm 

*S©& : 1 
r-tfn v- : itHtt 

EfJOSI® : *<DVk<Dtiim ( ofi£D N A) 
E?'J 

AAACCATGGC AGCTAGCAAT GTCAGCCCAC CAAGAAG 37 

E?iJ#-*f : 3 2 
E5'J©£$ : 3 7 

E^'iog; : mm 

mo®. : 1 

E?'J©S£ : ^c©ffe©t£S? (MDNA) 
E?iJ 

AAAGGATCCC TAACTAGTGG AAGGAACATC CAAGATC 37 

ie?']#-*§- : 3 3 
E^IOS $ : 1 7 2 2 

e?*i©m : mm 

m<D& : 2 
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K5iJ©*I£i : -E-OflfcOAFifc (AX©* U^f- K*3- DN A) 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 

AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CGCAATGTTC AGCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTC TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGCCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATG ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 
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GCACCATCCA ACCTGCGTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAAGTATG AGAAGGCTGG GTCTCCTCCC 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 

CTGATTGGAA GGAAAAAGAC TAGCGACGAG CTTCCCCAAC TGGTAACCCT TCCACACCCC 

AATCTTCATG GACCAGAGAT CTTGGATGTT CCTTCCACTA GT 

E*]*^ : 3 4 

: 4 1 2 

aoa : i 

Met Ser Pro He Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin 

5 10 15 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 

20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 

35 40 45 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr He Asp 

50 55 60 

Gly Asp Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He 

65 70 75 

Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
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80 



85 



90 



Glu He Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly 



95 



100 



105 



Val Ser Arg He Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 



110 



115 



120 



Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp 



125 



130 



135 



Arg Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His 



140 



145 



150 



Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met 



155 



160 



165 



Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys 



170 



175 



180 



Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr Leu Lys Ser 



185 



190 



195 



Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr Phe 



200 



205 



210 



Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu He Glu Gly Arg 



215 



220 



225 



Gly He Pro Arg Asn Ser Gly Ala Pro Pro Arg Leu He Cys Asp 



230 



235 



240 



Ser Arg Val Leu Gin Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu 



245 



250 



255 



Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn 



260 



265 



270 
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He Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 

275 280 285 

Met Clu Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala 

290 295 300 

Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu Leu Val Asn 

305 310 315 

Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala 

320 325 330 

Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly 

335 340 345 

Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

350 355 360 

Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg 

365 370 375 

Val Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly 

380 385 390 

Glu Ala Cys Arg Thr Gly Asp Arg Leu Ala Met Asp Pro Leu Glu 

395 400 405 

Ser Thr Arg Ala Ala Ala Ser 

410 

E?iJ#^ : 3 5 
K?'l£>££ : 2 4 

mo& : 1 
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h#D - : £ gift 

&y\(Dmm : to^omt (^dna) 

GCTCCCTCTC GGCCTCCCAG TCCT 24 

mmn 3 6 

K?'J©§£ : 2 4 

«©# : 1 
h#D if- : jggttf 

GTTGGTGAGG GAGGTGGTGG ATAT 24 

E?iJ#^ : 3 7 
K?iJOS$ : 3 3 

Se^lJCDS^ : ZOikOm&t (&J&DNA) 

GGCCTCCCGA ATTCCGGTGC CCCACCACGC CTC 33 

E?'J#-^ : 3 8 
K?IJ©££ : 3 3 
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«eoa : 1 

E?»]©«JI : -e©ft!l©}£& (MDNA) 

CCCACGTGGA TCCATGGCTA ATCTGTCCCC TGT 33 

K?iJ#-^ : 3 9 

E?i]©g3 : 1 2 3 9 
BE CD gy : 

*©a : 1 

h # a is - : Hilt* 

1E9'J©M® : ^©f&©ra (AX©* 'J ^^f- K*3- KtSDNA) 
SE?'J 

ATGTCCCCTA TACTAGGTTA TTGGAAAATT AAGGGCCTTG TGCAACCCAC TCGACTTCTT 60 

TTGGAATATC TTGAAGAAAA ATATGAAGAG CATTTGTATG AGCGCGATGA AGGTGATAAA 120 

TGGCGAAACA AAAAGTTTGA ATTGGGTTTG GAGTTTCCCA ATCTTCCTTA TTATATTGAT 180 

GGTGATGTTA AATTAACACA GTCTATGGCC ATCATACGTT ATATAGCTGA CAAGCACAAC 240 

ATGTTGGGTG GTTGTCCAAA AGAGCGTGCA GAGATTTCAA TGCTTGAAGG AGCGGTTTTG 300 

GATATTAGAT ACGGTGTTTC GAGAATTGCA TATAGTAAAG ACTTTGAAAC TCTCAAAGTT 360 

GATTTTCTTA GCAAGCTACC TGAAATGCTG AAAATGTTCG AAGATCGTTT ATGTCATAAA 420 

ACATATTTAA ATGGTGATCA TGTAACCCAT CCTGACTTCA TGTTGTATGA CGCTCTTGAT 480 

GTTGTTTTAT ACATGGACCC AATGTGCCTG GATGCGTTCC CAAAATTAGT TTGTTTTAAA 540 

AAACGTATTG AAGCTATCCC ACAAATTGAT AAGTACTTGA AATCCAGCAA GTATATAGCA 600 

TGGCCTTTGC AGGGCTGGCA AGCCACGTTT GGTGGTGGCG ACCATCCTCC AAAATCGGAT 660 
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CTGATCGAAG GTCGTGGGAT CCCCAGGAAT TCCGGTGCCC CACCACGCCT CATCTCTGAC 720 

AGCCGAGTCC TGCAGAGGTA CCTCTTGGAG GCCAAGGAGG CCGAGAATAT CACGACGGGC 780 

TGTGCTGAAC ACTGCAGCTT GAATGAGAAT ATCACTGTCC CAGACACCAA AGTTAATTTC 840 

TATGCCTGGA AGAGGATGGA GGTCGGGCAG CAGGCCGTAG AAGTCTGGCA GGGCCTGGCC 900 

CTGCTGTCGG AAGCTGTCCT GCGGGGCCAG GCCCTGTTGG TCAACTCTTC CCAGCCGTGG 960 

GAGCCCCTGC AGCTGCATGT GGATAAAGCC GTCAGTGGCC TTCGCAGCCT CACCACTCTG 1020 

CTTCGGGCTC TGGGAGCCCA GAAGGAAGCC ATCTCCCCTC CAGATGCGGC CTCAGCTGCT 1080 

CCACTCCGAA CAATCACTGC TGACACTTTC CGCAAACTCT TCCGAGTCTA CTCCAATTTC 1140 

CTCCGGGGAA AGCTGAAGCT GTACACAGGG GAGGCCTGCA GGACAGGGGA CAGATTAGCC 1200 

ATGGATCCTC TAGAGTCGAC TCGAGCGGCC GCATCGTGA 1239 
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If $©11 
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(0^<\) > - i i &£filHu tt«i3?*ffllSii«B^ y y v 

> £ tz it * n t> i ttftg W IMttfr ^iiiR & ft 3 fctfettfcl Jt T * 5 IS* II 

-t a y *f > KT* 1 SS«©^fto 
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<7f- K-C*4»?H94E«OJSo 

6. 7* 7*n*?^>©«B8a*S£fStt* , J / *7*f- K*<s VLA-5fcck 

fcii v l a - 4 ^©*i&is«* 'J ^-/^ ft* sut^ri 5 mmvji 

7 . 'J # > K*^ x y X d t'xf >T**fflf3fclB 4 ie«©2F& 0 
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2 2. 7 4?n*9*><Dmifcn&tii#tf , )'<-7* h'1>\ V L A - 5 fc 
J:a t /S/:(iVLA-4 ^Ofil^fS** 'J ^^f KT* 591*5 2 HE* 
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